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FORE\IORD 

This report describe• a FORTRAN lV co=puter progr am for an•ly£ing 
incident and non-incident data collected [ro::i f reeways in 
Loa Angeles, CaHfornia . Tho data v411 u11ed in the development 
of f reNay Incident detection algortthcs. The data has been 
collect ed fcoa free-,ay loop detectors every 20 seconds . In that 
the data uy be of use in c:iany other applications , It has been 
retained on =iagnetlc dat a tapes. l f • wier vl1he11 to use any of 
the available 1:111gnctic data tapu or cooputer progra1:1, they 
should contact the Federal IIJghvay Administration, HRS- 33, 
Washington , D. C. 20S90. 

Thi a report is being diotrlbutcd on a limited buis to selected 
researchers, a CN Washington u~adquarters special1au , and h,1S. 

C2'.<:_ -7-L~ 
Charles F. Sch;iE; 
Director , Office of Rdlearch 

SOTICE 

Thi• doc1.1.111ent is dlHcainated undet the sponsorship of the 
o( Transportation in the Interest of information exchange. 
States Covern=cnt assumes no liability for lta contents or 

Depa recent 
The United 

use thereof . 

t'be contents of this report reflect the view of the California Department 
0£ Transport~tlon ~-hich is responsible for the [acts and the accuracy of 
the data pre•~nted herein. The contents do no t nccesurJly reflect the 
0Hich1l vh.-vs or policy of the Dopartticnt oC Transportation . 

This report docs not constitute a 8t.andord, apecif1cat1on . or regulation . 

The United State• Covern=ent does not endorse products or t:Mlnu(accurera. 
Trade=rks or =anufacturen' 04:IU appear herein only because they are 
consider-co essential to the object of chis docw:ient . 
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The Los Angeles Arca f~'3)' SuTVCillance Md Control Project (L.\AFSCP) 
provided the basis {or 'this data collection study . Figure 1 shm.-s the 
! rCC\,'3)'S that arc under 1..MFSCP's control. 1he California ~part:ccnt of 
Transportation hod already installed loop detectors in the fTCC',-:1)' lanes 
at nbout one·hnlf ·cilc spacing on 42 ciles of urban frecw:iy . The detec­
t ors were connected, o,·er phon.J lines , t o 3 centrnl ca::puter "tiich polls 
each loop 15 t imes a second in order to build s~ries of Yehicle coun s 
and occupancy to be used in~ mcteril\; control nnd incident detection. 

This report voll.tllC cont ains inst ructions on the usage of a roR'JllA.'-: IV 
pro~rru.i t o annly:e the individu:il datn ,;ct s in Volu:ics 1 o.nd 2. Both 
Volurs 1 and 2 in,'Olvcd the collection of incident and non-jncident data . 
!ht.a for Volune 1 l.'3.S collected fT01:1 ,-:irious locations on the .12-i:ule 
loop , and data for Volume Z ,,as collect~'<! from n 1-cile highlr instru­
ren11.ed sect ion on the San Diego rr~~-:ir. 
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2. l»fSCP rnTA TM: AAt'lYSIS ~ 
2.1 f\llrof 

Thi.-; FORTRA." IV pro~r:i::i '-':lS writt en to process coqlllter collected 
pulse counts :ind duT3tions fTCICI sensors on selected se&ments of 42 miles 
of Los Ange lcs free1,-ays f?"OCI n inc • ttnck mgnct ic tapes . 

ux:,puta t ions of a\·er.igc occupancy percent ond totnl \-olunc counts arc 
perfon:icd for e:ich sensor fo r i,,hich there is input data . 

Cst il:13tcs of \'011.DC per lane per hour, density , and m·erog~ speed arc 
calcul a ted for each sensor fra11 occupancy percent and/or to ta • ,·olucc 
counts . Also , averoges of nct i\·e minlinc sensors :ire coq,utcd fo r each 
fr"CC'h':l)' s t ation . 

Thi s FOIURA~ IV da tn analysis progr.u:1 is to be used with 800bpi . 
nine-rracJ, n:.,gnetic data tapes tllll t the Los Angeles Arc:i rreewa)' 
Sun·cillancc and Cont rol l"rojcct (L-WSCP) real-time system has gen­
era ted from l OOJJ sensor s imbed<lcd in the roadl,n)' or the 4:? miles of 
freeway un-.ler control of L\AFSCP using n 1/lSth second sru::.pl ~ r:itc . 

The input dntn tapes consist of three fi les as seen in F1J:Ure :?. 
The flrst file (!leader Block) contains the docu::icnt ntion infom:it ion. 
The second file contains the biro1y coded l...'U'le Sensor Table (Lane Sensor 
Tnblc BlocJ...) . The thin! file consist s of bin.,ry coded vchicul nr de­
tector crossing reconl blocks (Continuous Tu:-.c Series Dat :i Blocks). 

' This progra:n 1,ill convert t he UlJ)Ut data t:1pc Cont iJlllOllS Tine Scnes 
Dato Block Records to t ine ~erinl do ta for 13.0<' occup:mc ies, ,·ol\r.lCs , 
vel ocities and dcn~it)' . 

The progrlll!I allows the U!:>C r t he opt1on of using defnul t \'alucs or 
d\ansing key control p:ir.u:r tcrs t hJt. control the t illlc period, the tilllC 
intervals, and the frcc\\'3r Stlltions for whid1 the t ime ser inl datn is 
V> be calculated . 1n addition , the user cnn specify t hat the docU1:1Cn­
tntion inform.1tion , Lane Sensor Table , .md ca:iputcd s t atistics be out· 
put to :i storage dc\•ice and/or output t on lis ting de, ice. The snr.,pl e 
rate and the densit)' com•ersion factor is al so changeable. 

This progr= is -..Titten in ioodulnr fora . ~k>s t or the routines used 
in this progrillll can be u:.cd to build other progr.u:is . 

This progr.11!1 was l-Titten exclusively in FORTR,\."i JV. Tho! program is 
ccr.;posed of a roin callini; or schcdul~ program with n.'Ul)' :.;m.'111 
subroutines and functions . (Figures 'i nnd 8 shol. the rel:itionships of 
the different ·routines . ) F.xtensive use of L.Jbcled Canon arc:b is 
cq>loycd . lnput-ouq,ct subrout ines \\'CTC held to a l'tiniD.ll:l. 
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HEADER Bl.OCK • PACKED AI.PfWOElIC 
O!ARACTERS 

l · 4096 BYTE REO:>RD 
-(4096 BYTE BLOCK) 

END OF FILE M.\RK 

1A"'1: SENSOR 1\lll.E m.ocK 

- BINAA.Y RECORDS 
341 - 12 am REO'.)IU).5 

l · 4 .S'tiE RECORD 
- ( 4 096 B'liE BLOO() 

END OF F lLE M.\RK 

CD,\TlROJS TIME SERTES OATA BLOCK 

· Bl NARY REmRDS 
1 - 4 B'll'E RECORD 

341 - 12 B\iE Rl:IDRDS 
• {-1096 BYTE Bl.ClCX) 

cn-rrrw:us Tfr-5; SERlES DATA BtCCK 

• BINARY rulCX)RI)5 
1 • 4 B\l'E REa>RD 

341 • l 2 SYTI: RECORDS 
- 4096 BYTE B 

E.\U OF FILE MAAX 

END OF FU£ ~ARK 

FlGUII 2 
INPUT DATA TAPE FllE Q&£R 

9-TRACK l"AG.'ETIC T~ {!IDBPI) 
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fORJ'Ri\N "-'SS chosen to \\Titc this program because i t seemed to offer 
the best probability o( being execut!lble in oost install ations and there 
is also a considerable runount of "nmber crunching" involved in carputing 
the .overage sensor and station values from the input data tape . 

Subroutines and functions are used "''henevcr a process or procedure is 
one or more of the fol lowing~ 

(1) Used in more tha.'l one pl ace. 
(2) Eit her inp1,1t or outpUt is involved: 

(A) Input -from a tape device . 
(B) OJtput to a uipc device . 
(C) OJtput to a 1 isting device . 
(D) User •prognim c.ormu1icat ion. 

(3) Subject to install at ion limits . 
(4) Subject to change or modification . 
(5) >.'atur ally or logically similiir or rclat-ed tasks . 

laput·output was l imit ed to a fe-,,.• subroutines becau..,e the ro1mlAN IV 
Library READ and !\'RITE rout il"les usec by IAAFSCP ""uld not allow inf,ut 
or OUtpUt of more than one Lin~ Printer line wi thout modification of 
the FORTRAN Libn:try or without using an Ext-ended F~TRi\N IV Library 
roudne . 

Labeled Comnon areas ore used for most arrays. \\'hen more than tl<'O 
(2) arguucnt.s "-ould have to be passed to another progrm;i or "ilen an 
argument is passed to one program and then passed to another program, 
Labeled C-0m00n is used. 

There ore approxil:la tely 11 , 250 words in Labeled Camx:>n , 

The fol lowing order of specification sutements '-'3.S used in the 
FOIITAA.'- program rodulcs and should be acccptm>lc for most FORTR,\,'I nr 
compilers: 

Labeled C=n 

RJRM,\T 

all cxecutnblc s t a tcraents 



H:lrdc:opr gcner.itcd by the an3lysis progr m includes the doar.icntation 
infomation :>.nd SUl1ll3ri:zcd traffic s tatistics as shol.,i in Figures 3 
through s. The docuoenrot ion information i s fixed fo r each data set but 
the tr.i!fic: data su:n.,rios C3ll be ,.ir ied by the useT to get the t ilr.e in­
terval s or locations that he 1,ishcs. 

Fi&lJrc 3 illustrates the docUDentation in!omat.ion th3t is c:ont:tincd 
on the to;pe . The entr ies on this printout will be: 

Tope No. • This is the ldentific:ition rur~r ass igned to each tape :>.nd 
i s in the fon:nt Y\1-f.OO.'I); , 1,hcro: 

YY • refers to the year 
~ - is the oont h 
ID - is the dnr 
~ · is o rur.bcr used to differenti:Jtc bco.~ d3to set s 

collcc:t.cd on the s.u:ie d3y 

Traffic Code - The tr:1ffic dcn<:i ty level as cxplnincd in the D:lta 
Clnssificntion !,CC:tion o f this volume. 

T.u:ic Lil:lits - These arc the ticc l im ts for 1,nich data 1,-:is collect ed 
for this dnt~ sot . nmc is based on a 24-hour c l ock. 

l.ncidcnt Loc:1 t1on · Used only on incident d!lm set s to indiCJte the 
tllV frt'C\,'ll)' s t nt ions bct1,,-ccn "1\kh t he incident occur.eel . 
Form t. i s 11--S.SD, "he re : 

FF - indicates the froc1,-ny invoh·ed or speed trap 

Sf • Speed Trap 
SD - San Diogo Fre-0'-"ll)' 

SS - gives the frec,,..:i>• stnt ion 
D · gives the direction of trJvol 

~ · !lbrth 
s . South 

Affected !>ci:,:icnts - This cntr)' gh·cs the rnnbcr of and locat ions of 
the frec1,.1)' segment s fTin 1,nich d!lt:1 w:is col l oc.ted. Frcc­
'-"a)" scgACnts .ire in the S3nC fo=t :is for the incident 
locnticn. 

Incident Type • Used ontr for incident d.lui sets to indicnt e m1t oc­
curred to affec t traffic. l'ossibl c entries are: 

TCOL - Tnffic colli sion 
DlSL · Disabled \"Chicl e 
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TAPE!{). 76073001 TR;\Ff IC COOC • l FROI 12:10:00 to 14:30:00 

11',ClUENI' LOCATl~: ST08N TO ST09N 

AFFOCIUJ SI:GXNTS: 2 

SC-Gta.T (1) FRO! STOlN TO sno~ 
SWlt.\'T (2) FRO! SD~lS TO 50295 

1~101:i\T 'IYPC: TCOL 

\1:HICllS 1:-.VOL\."8}: 4 

LIG:T Mi' VEHICl.tS • 4 

h'EA11!ER • C 
\'1S1B1Ll1Y · S 

PA\'Dl:'\T • D 

D!:'11..CTIOX M'I) \11:RU:lCATlON: DETirTtD A1 11:46:00 BY CODC S 
\cRlrtED AT l:?:42:0(1 BY CODr V 

LAND ~~\RKS: !'OST l-U LI: • :? 8 . 21 

1~10!:.\T FREEWAY Gin,£TRY 

Ml 234 S6SRSCCS 
GEG:CTR\' I 1 l 1 l O O I O O O O 0 

1:-.ClOC:-.T SOX.\!UO E\L\T TIM:S 

Tl}'l. ~I 1 2 3 4 S S S R S C C S 

12:JZ:OO O O O 1 0 0 0 0 0 0 0 0 0 
12:~2:00 0 0 0 1 0 0 0 0 0 0 0 0 0 
12:50:00 0 0 0 l O O O 1 0 0 0 0 0 
12:Sl:OO O O O 1 0 0 0 1 0 0 0 0 0 
13:~:00 0 0 0 0 0 0 0 l O O O O 0 
13:v4:00 O O O O O O O l O O o O O 
13:16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 

TIWTIC \'OW.!E tnr,1S: 00.\1 

ADDITl0."-.\1. co+l:\T Ll ~: 

4 QR T/C IN I.Mi. 3 . 

FlruFE 3 

CGNL\1S 

4 CAA ,\CClOD.T 11' I.A 
Oil' ON SCL'\T.. 1 H:JU 
3 C.ARS l-C,. i:n TO RT S 
Tel1' 1'RUC!. ARRI Vl.D. 
ID, 11UX:K ~C,.1:D CAR 
L,\\1. 3 TO RT SIWLDf 
AI.L O.f~ OF C\RS 0.\ 

ILL1JSTRATICl1 OF OOCU'£HTATIOU 11\'RR'ATlCtl 

I 



SPlL • Spilled lood 
G.\l\"K • GalJking "''here peopl ~ nre looking :it socething either 

on or or£ the fr,cev.iy 
OOili • No apparent reason for ire incident 

Vehicles Involved • Indicates the toul mcber o: vehicles :u:thrcly in· 
\"Olved in the incident. The tot al is then broken do-..n into 
three c lasses: 

LIOIT llTl'Y VBUCl.lS • Cnrs , motorcycles and pickups 
LIQIT 1llOCKS • \ 'ans nnd del i\·ery trucks 
HF.AV\' TRUCKS• Trucks l nrger th:m delivery van si:e 

"'c:ithe r on.:! Road Codes • \\'cat.her codes cnn be: 

C · Clear 
L • Light r:iln 
II • Heavy rain 

Visibility con be: 

s. Sunny 
II· Hazy 
0 - Ovcrc:i.s t 
F • Foggy 
D • Dark 

P:1. vcmcnt. CtUl be : 

u . Dry 
p • Daq> 
h' • ll'et 

Det ection and Verificntion • Detect ion is lln indicat ion if the lnci • 
dent -.,,as de tected by the cxisti.ng 1.AAFSCP incident detcc· 
tion logic. A code of "C" indiC:lt cs t '.lt the cocputer 
det ect ed t he incident at the time indicated . 

Verification is the r.ie·thod used to certify t hat there ac tu· 
ally i..is an incident nnd not just n false al:in:i. The t i.me 
indicntcs ,,hen verification wns made nnd the code indicutes 
the C1aMer: 

H • Helicopt er 
C • Cnlifomia llighwny Patrol 
V • \lerificntion driver 

Ullld Marks - This section gives physical refc,~nc,. points to "'here the 
incident occurred . 

CALL BOX - Indicat es the nc.ires t frecv.iy u-oublc phone and 
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is the formt FFl\.~, -..'here "FF" i ndicat es t11e f rcc-..'3y, 
tho sm:ic as under .incident l OC4t ion, and '?..~"· indi· 
cntes the call box md>cr. 

LOOP STATI ON • Shows the closest l oop station in the St11De 
fon:-..1t as used under iocident locntion . 

rosr 1-nLE • Indicates the nctual position nccordi:ng to post 
mile cicasuremcnt s . 

lnc1.dcnt FrCC\o-ay Geometry • This section gives the lnno configurntion 
at the inci dent sit e . The heading l-ll234S6SRSCCS is broken 
up into three sect ions, l,0 234565, R ond SCCS , where the 
first is the frCC\1-:iy proper, the next is used t o indicat e 
a rm:p and the l llSt a collector -dist ributor road. 

In the frec-,.-ay sect ion , the M rofcr s to a median shoulder 
:ind the 1 through 6 indicate freeway Innes with the l anes 
ntnbcred from left to right -.-hen facing in the direct ion 
of travel. The S refCTs to .in out.side shoulder. 

The R in the l"llllip section indicates the presence or absence 
of ei ther an on or off·r~ . 

The collector -distributor road can show an S for the left· 
hand shoul der, t'loio traffic lanes and a ri~t -hand shoulder . 

A 1 pl aced under the l etter or mcbcr indicates that the 
.i tem is present -..tiile a :ero indicntcs thnt i t is not. 

For exar:ple: 

~n 234 s6SRSCCS 
1111100100000 

This is II four • l :mc frcc,.'3)· with a cedir.n shoulder 
:md right -hand shoulder , no r lllllpS and no collector· 
distributor. 

Ml 234 56SRSCCS 
llllllOl.iOOCO 

This f ive· lone section has botll a ccd ion and Tight · 
hand shoulder and there is either 3J\ on or off-raq:,. 

J.U234S6SRSCCS 
l llll0010110l 

Thi s four-lane frec-.-:iy ,-,jth both shoulders. al so h:ls 
a one lone collector -distributor with shoulders on 
both sides . 
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Incident Scenai-io E\·ent Times • The nc:ining of the gCOll'~try heading is 
the S31De for this section as for the Incident frCC\o.-:J}" Geo· 
cietry . 

fJltdcs :ire arrnn&ed chronologically -..·it.I\ a l in the col­
ums :.h:it the cocr..ents refer to . 

As M C.Xaqlle , in Figure 3 , the firs t entry is :i l in col­
l.rlll 3 . This indicat es thnt when the four c.-irs in,·ol ved 
collided, they blod.cd one of the outside lanes . Thl.- OIP 
::rrri,'cd a t the scene at the S3l:le t icie the incident "--:lS 
,·criflcd i;hich os 1242. Although at 1250 three car s were 
00ved to the r i(;ht shoulder as indicated by a 1 in the S 
coll.l:llll , one car T'CC0ined in the ro.1dw:ly as indicated by a 
1 i."l colu:r:r, 3 . At 12S1 the tow truck a rrh-ed and at 1304 
ra:ioved the \'chicle from the outside lane to the rit;ht 
should.er. At 1316 t he r ight shoulder -..,is clear of oll 
vehicles. 

Traffic Volu::ie Counts - If m:mu.11 traffic count s wer e tal..en 1,ithin 
the incident location , the) will be recorded in this sec­
tion. The duration is t il:lc in seconds ::md the count i:, 
for :ill freo.,:iv lanes. 

,\ddi uon:il Co:lrrnt Lines - Any COCJllCnts t ho t could not be f it into 
the Incident Scenario section "i ll be placed here using 
t he s:u:,e abbreviations and co,:ks . 

h~re 4 is :in ·"<aq,le of the sensor index table . Thll'se figures give 
:i 1 is ting of nll the acti\•c loops [r(ll':1 wh ich da ta i.-:is collected. The 
1 lblc is broken up Into separat e St.'Ctions f;>r each of the scg;..cnts and 
tor tJ1c em-i ron=:iental scnsoN,. 

The entr ies Ul tl1e 1..1ble arc: 

Scnsor Index llur.bcr -Thi!> is the logicnl index nur..bcr usro to idcnti­
rr this sensor on this ran icul:i r dJt.1 set. This is the 
nl.Gllbcr usl'd to select records fTOl!I the da to set and "ill 
not be needed by o user, unless he '-Tites his Ql,,ll progrru:is 
to access dnt.3 on the t npcs. 

rrCC",,J)" Station , Direction, Lane Type nnd !',u::bcr - TI1is sect ion iden­
ti fies the physical location of the loop on the frcc-..-:i)·. 
The r.,,· STA DIR P3rt follc,1o.s the Sai:lC forma t as used for 
the affected segr,cnt . 

Within the lane t )"pc codes, the on-r.i.rr.ps , off-r:wps , con· 
nectars and collector-distr ibutor c:o<lcs u.<c suffixes of 
"A'' and "!I'' . n,c suUi.xc:. nrc needed to establi sh a 
unique identificat ion because occasion:illy t '-<> separ:ne 
on-r:u:,ps , e tc., a rc associotcd with the s::IDC frcc,.-:ir s t a· 
tion. 

10 



• 

SEG®'i (1) r!OI STOJN TO STlON SENSORS l TO 58 

~ STATION 
INDEX I.M'E MRI\! I~ 

~-0. Fl,)' STi\ 'Dill TYPE m. CODE ID. 

l ST 1 N LA?\1E 1 l l 

2 ST 1 N w.-E 2 1 
3 ST l N Lt~'!: 3 l 
4 ST 1 N L\\NE 4 1 

s ST 2 N l.Ai\1: l l 
6 ST 2 N L,\NF. 2 1 
7 ST 2 N [A\'E 3 l ' 
s ST 2 N IA'-0: 4 l 
9 ST , - N SPD l 1 

10 ST 2 N SPD 2 l 
11 ST 2 N SPD 3 1 
12 ST 2 N SPD 4 1 

13 ST 3 N L,\t."E 1 l 3 
14 ST 3 N I.M'E 2 1 
1S ST 3 N ,1\NE 3 l 
16 ST .) X W.1! 4 l 

li ST ,l N lA\'E 1 1 
18 ST 4 N lJ\I\'£ 2 l 
19 ST 4 N lA~ 3 3 
20 ST 4 N 1.A'a: 4 1 
21 ST 4 N sro 1 1 
22 ST 4 N SPD 2 1 ,. ST 4 N SPD 3 l . .) 

24 ST 4 N SPD 4 l 

ZS !>i s N !A\'E l 1 s 
2{) ST s N l.A\'E z l 
27 ST s N V..\IE 3 1 
28 ST s N IA\1: 4 1 

29 ST 6 Ii l.l\!~ l l 6 

so ST 6 N W.T: 2 l 

31 ST 6 N [.Ai\'E 3 l ., ST 6 N lA~c 4 1 
.). 

ST 6 N SPD I 1 
53 

FIQP.E 4 

l ll..USTRATlON OF sa~ lt~ TABLE 
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SL\"SOR ST,\TIO-
INDEX I..A.\1: ~1!!.\I U~L'< 
:,0. FI\Y STA DIR 1YP£ :.0. COOE :.0. 

54 ST 6 ~ SP!) 2 l 
3S ST 6 N SP!) 3 1 
36 ST 6 s SPD 4 l 

-~ :,, ST 1 s I..A.\'E l 1 7 
38 ST 7 ~ IA\'E 2 l 
39 ST 7 N IA'\E 3 1 
JO ST 7 N IA\'E 4 1 

Jl ST s s IA'IE l 1 8 
42 ST 8 N 1..A.\'E 2 ] 

J3 ST 8 N lA\'E 3 l 
44 ST 8 N IA\E 4 l 
4S ST 8 N SPD 1 1 
0:6 ST 8 N SPD 2 t . ·-.. , ST 8 s SPD 3 1 
48 ST 8 N SPD 4 1 

49 ST 9 N LA.'1! l 1 10 
so ST 9 N Ll.\J: 2 1 
Sl ST 9 N LA.\'.E 3 l 
S2 ST 9 N LA.\'E 4 1 

S3 ST 10 N l,\.\"F. l 1 10 
SJ ST 10 N Lt-00: z 1 
ss ST 10 N LA.\"E 3 l 
S6 S1 10 N LA.\'.E J l 
s· ST 10 N SPO l l 
ss ST 10 s Sl'D 

., 1 

SEGl::.\, (2) fRCt-l SD31S TO SD29S SDSORS S9 6.: 

SI~ ST;\Tl<r,; 
l~ lA\1. ~lBAl lNDEX ~- FhY STA DIR n"PE ~D. an ~-

S9 SD 31 s IA\'E 1 l 11 
60 SD 31 s I..A.\l; 3 1 
61 SD 30 s LA.\'E l l l :! 
b2 SD 30 s I..A.\'E 3 l 

FIQJf 4 (CONTINI.ED) 

ILLUSTRATIOO OF SENSOR lttl:X TABU: 
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SENSOR 
£1\l!lEX 
ID. 

63 
64 

SENSOR 
INDEX 
ID . 

6.5 
66 
67 
6,8 
69 
70 

lM1l MBA! 
Fi\Y STA DIR 1''P-E ~- CODE 

so 29 s LA:.'IE 1 'l 
SD 29 s t.A.~ 2 1 

~VTRCNEITAL SENSORS 65 TO 70 

l.Al\'E ?-!BAI 
R'IY STA DIR n"PE ID. CODE 

SM 18 E em 1 l 
s-1 18 'E El\'VL 1 1 
SM 18 E OM\' l 1 
HA 20 N a-vr 1 1 
HA 20 N ONL l 1 
Hi\ 20 N E.W ·1 l 

FIGllE 4 (CONTlNlED) 

tLLUSTRATI«~ OF SENSOR ltmEX TABLE 

13 

STATIO.~ 
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ID. 
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Poss iblc 1 a:ri<l t)1~c codes nrc: 

IA~ • l-!linline f~-:i)" 
°"'1\, 00 · FrCC'-':ly on·r:u:,p 
OFfA , OFFB • FrC(l1",11r off·rru:ip 
Olx.\, CXl.'13 • Fr ce1-'!ly· to·free!'-'O}' connector 
CU\, CUB • Collector -distributor road 
E.''T • Cnvironmcntnl sensor for t c:rpcrnturc 
i1.YL • t:n,'ironncntal sc~r for l ir,ht 
E.\'\IW • (nvi ronncnu1l sensor for moisture 

Lane ntcher indicates the l:tnC position 1.i thin the s tntion 
:ind is m.cbered fra::i left to right 1-,hcn facin& in the ui • 
rect1on of tr.wcl. 

MB.Al CoJc • ~bdiffod , bad, nctive nnd in:ictivc state .:ode for the 
sensor. 

:-'..:xii ficJ • 11'.c rcnsor was recently clunsed froa the in.1c­
tivc stat~ to the act ive state, or vice verso. 

B:IJ • A c:ilfunction '-':IS Jctccted for t11is sensor. 

A.th·e • 't'!-.e scn50r i.':ls collcctin& d:i tn at this tioc. 

lnac th·c • The sensor 1,'3s not collcctins d.ltu ,it this 
time. 

Code 
11\Jfflber 

0 
l ., -:s 
4 
s 
6 
7 

~lconin~ 

Inactive 
,\cth-e 
ll,.,d , in.-ic t h•c 
B:ld, act ive 
~bdi ficd , ill3ctivc 
!-tod Hied , :tc ti ve 
~bJifled, bJJ , in.'.lcthc 
1-1-'tlificd, bad, nctivc 

Suition lnde.x No . · The~ arc the index mr:bcrs that tlll: U!-c- rust 
input, i.'hcn :.t:trting the I rogr.r.i, if he "ishcs to get n 
st=iry of only 50Clt' of the statioru-. 

f-or cxw::pl c, usini; Figure 4: 

If STOl~ to 5T03.\ is desired , then 13 00 00 00 OJ i.wld 
be used in the input p:ir:ux-tcrs. 

l f ST0lN n.nd ST0SN t o ST0Sl'> 1"CTC dcsi r t'd , then 11 3S CiO 00 
would be input. 



Fi-1:,'l.l.re 5 is an ~ le of t.hc tr3ffic datn sl.Dll!l3r i cs thnt will be 
pr inted out. The hcadi~ for each segi:,cnt gives the t i.cc i nteT\"al an.I 
the station l imi ts of the subto tal . 

The vertical fon::::i t of the o:i tc entries i s: 

JIEAf')i~ --- - - ---- ---------
~binlinc lane 

M:iinl i ne s t ation smsr.:i ry 

R:u::p , cc,llecto r and connect or individual J311c dnt:1 

. 
Ramp , collector and connector indh-idual l:me tbt3 

111:ADf~"G ----- ---- --- ----- -

The c::iinl inc s tation suo:t1ry gh ·cs 3n average of the individual Inn<' 
values fo r occup.,nc;y, \ 'OL/LN/IIR, DF.SSI1Y and SPEf.l) and :i total of the 
indh·idual l ane values for \'Ol lllllC . 

The data entr ies nrc: 

OCCUPA'Cl" • This repr esents the percent of t ire that n \'<.'hicl e '--:IS 
ac tu.ollr wi t hin the i nfl uence arcn of the loop. 

VO~IE • The count of ,·chicles that pass oH•r the loo;, . 

\'01./L'l/l!R • llour ly \'Olu:oo per l ane . 

DO.SlTY • \'ehicl <.'S per lone per 1:1i1c . This val ue is calcul J t ec! b>• 
using OCCU]l31lC)' nnd 311 assu::icd m:cr agc \"chicl e length . 

Sl'[E) • A calcula t ed speed (J.!l'U) frolll hourl y l ane vollmle.' , occiq>..111::r 
Md assumed avcr .. i;c vehicle l cnft h , e.g., Speed • \'oh. .. "llC/ 
(2 . S x occup:incy) . 
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TIME lS 12:15:00 FIOI STATION ST lN 10 STATJ(l,; ST10S 

ST lNIA\'E.l 
ST lt.'l.J\NE2 
ST 1"1.ME 
Sf l "1A\'E4 

ST lN 

ST 2?\'l.ANEl 
ST w.MEl 
ST 2Nl.M'E3 
sr 2N1A'-'E4 

ST 2N 

ST 2.-.SPO l 
ST 2.'\SPD 2 
ST Z.)SJ)D 3 
ST ZtSl'D 4 

sr 3XIMT.1 
sr 3Nl.ANf:2 
sr :;:-.1.A.\w 
ST3~ 

ST 3N 

ST4NLANE1 
ST 4NlA\1:2 
ST 4N1ANE3 
ST 4~4 

ST 4N 

ST 41\SPO 1 
ST 4NSl'D 2 
ST 4NSPD 3 
ST 4NSPD 4 

OCCUPA\'CY \ '01.ll\9! VO(JLN/HR DENSl1Y 
12. 09 1?5.00 1500.00 33.85 
13.58 134 . 00 1608.00 38 .02 
14.16 126. 00 1512 . 00 39 .64 
16.22 131.00 1572.00 45.42 

14.01 S16. 00 1548.00 39.23 

OCCUP,\.~' VOLi.NE \'OL/1..N/IIR DENSln' 
10.67 125.00 1500 .00 29.87 
12.27 137. 00 1644.00 34 .3S 
14.80 119.00 1428.00 41.44 
17.S6 13S.OO 1620.00 49.16 

13.82 S16. 00 1S48.00 38 . 70 

10.80 12S.OO 1S00.00 30.24 
11.96 135.00 1620.00 33 .48 
lS.16 119.00 1428.00 42.44 
17.89 137.00 1644.00 50.09 

OCCUP.i\.i.o' VOLU\tE \'O(Jl..'{/IIR Dl:NSln' 
11.24 127.00 1524 .00 31.48 
12 .47 136. ()0 1632. 00 34 . 91 
13.11 128.00 1536.00 36. 71 
14 .60 13.1 .00 1608.00 40.88 

12.86 S25.00 1575.00 36.00 

OCCUPANCY \'OW.IE \'01./l.!VIIR 0£NSI1Y 
10. 96 127. 00 1524 .oo 30.6 
10.47 132.00 1584.00 29.31 
96. 69 41 .00 492 .oo 270 .73 
13.51 132.00 1S84 .00 37 .83 

32 .91 432 .oo 1296.00 92 . 14 

9 .4.1 125.00 1500.00 26. 44 
10. 78 133. 00 1S96.00 30.18 
12.87 132.00 1584. 00 36. 03 
13.09 l 32 .00 1584.00 36.65 

FIG.IIE 5 

ILUJSTRATIC?~ OF TRAFFIC DATA Sltt'AAIES 
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SPEED 
44.31 
42.30 
38 .1S 
34 .61 

39.84 

SPEED 
S0.22 
47.86 
34 .46 
32.96 

41. 38 

49.60 
48.39 
33 .65 
32.82 

SPEED 
48.40 
46 . 75 
41.84 
39 .33 

44 .OS 

SPEED 
49.68 
54 .OS 
1.82 

41.87 

36.85 

56. 72 
52 . 89 
43.97 
43.22 



srs~'OO:l 
ST 5NIA\'E2 
ST S}.'}A\E 
ST S~'IA\'E4 

sr SN 

ST 6.'\LANEl 
ST 6~ \'E2 
ST6.~ 
ST 6.\'IA\'E4 

ST 6S 

ST 6.~PO l 
ST 6NSl'D 2 
ST 6NSPD 3 
ST 6NSl'D 4 

ST Th1A "E 
ST mtME2 
SI 7?'1.A\E 
ST 7Nu\NE.4 

ST 7N 

ST SNLA.\'El 
ST 8Nl.A.\'E2 
ST 8l-1A\E 
ST 8!->1A\'E4 

ST 8:-

ST SNSPD 1 
ST SNSl'D 2 
ST SNSPD 3 
ST 8NSl'D 4 

OC01PA."O' VOW-IE \ 'OL/LN/llR DENSin' 
12. S6 128. 00 1S36. 00 3S .16 
13. 11 130. 00 l Sb0. 00 36 .71 
1S.82 13:? . 00 1584 .oo 44.30 
12. 78 98.00 1176. 00 35 .78 

13. S7 488 . 00 1464 .oo 37 .99 

OOllPA.\O' \ '01.l.f,Q; VO[.JLN/1 lR DENSin' 
11.,58 128 . 00 1536. 00 32 .42 
10. 20 124 . 00 USS . 00 28 .56 
14.S8 141. 00 1692 . 00 40. 82 
14. 60 131.00 1572. 00 40.88 

12. N 524 .oo 1S72 . 00 35 .67 

11.60 12S . OO l S36. 00 32. 48 
10. 13 125 . 00 1S00. 00 28 . 37 
1S. S3 142. 00 1704 . 00 43."9 
JS.11 134 . 00 160S . OO 42. 31 

OCOJPAZO ' \ '01.lt-lE \10[.J 1.'~/1 !R DENSI1Y 
10. 56 1?5.00 1S00.00 29. S6 
14. 24 130. 00 1S60. 00 39 .88 
14 .91 151 . 00 1812 .oo 41. 7S 
15.93 149. 00 1788. 00 44 . 61 

13 .91 SSS. 00 166S .OP 38 .9S 

OCCUPAl-CY \ '01..11-~ \.'Ol/1..VIIR DESSm ' 
12 . 31 12S . OO 1S00. 00 34 .47 
12. 93 138 . 00 1656. 00 36 .21 
16 .8? 1~8. 00 1776. 00 47 .1 0 
16 .80 141.00 1692.00 47 .04 

14 . 72 S52 . 00 1656 .00 41.21 

12.42 125. 00 1500. 00 34 . 78 
l 3.20 137 .oo 1644 .oo 36.96 
H>. 69 150 . 00 1800 .00 46. i3 
17 .49 143.00 1716.00 48 .97 

IUlJSTRATION Of TRAFF IC DATA SU,t'AR! ES 
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SPEED 
43.69 
42.49 
35 . 75 
32 .87 

38 .70 

SPEED 
47 . 38 
S2 .10 
41. 45 
38. 45 

44.85 

47,29 
S2 .87 
39.18 
38 .00 

SPEED 
S0. 7S 
39.11 
43.40 
40 .08 

43 . 34 

SrEED 
43. S1 
45. 73 
37 . 71 
35 .97 

40. 73 

43.13 
44.48 
38 . S2 
3S.04 



sr 9Xl.M'El 
sr 9~\'E2 
sr 9Nl.ANE3 
sr 9SLA.\'E4 

SI' 9N 

SrlOXl.t\.\E 
51'1 0NlM'EZ 
Sl'l0XI.A\E 
sn 0N1Al\'E4 

Sl'l0N 

Sr10!'5l'D 1 
STlONSPD 2 

OCOJPA.'O' \ 'OUM \'OtJL~/HR oe:511Y 
9. Sl 124. 00 1468 . 00 26.63 

10.16 139.00 1668.00 28 .44 
14.73 1S1.00 1812.00 41. 25 
15.09 145.00 1740. 00 42.2S 

12.37 S59.00 1677 . 00 34.64 

OCOJPOCY \IOU.NE W L/LN/l!R DO.SI1Y 
10.09 127.00 J S24. 00 28. 25 
10.93 136.00 1632.00 30.61 
22 . SS 168.00 2016.00 63.22 
14 .78 149.00 1788 .00 41.38 

14.59 580.00 1740 .00 40.86 

10.13 127 .00 l 524 .00 28.37 
10.98 136.00 1632.00 30,74 

FlGI.R: 5 (carrtll\.EO) 

IL.1.USTRATICJI OF TRAFFIC DATA sttT1ARIES 
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SPEED 
SS .87 
S8. 66 
43. 92 
41.18 

49.91 

SPF.ED 
53.95 
53 . :Sl 
31.89 
43. 21 

45.59 

S3. 71 
53.09 



Fii;urc 6 ls nn cxoq>lc of the calculated sJl(!eds for the speed tr:ip lo· 
cntions: 

ST ZN 
ST 4~ 
S1 6.~ 
Si SN 
ST10~ 

Each pa.go hns n struidard heading nnd each l inc is the calculotcJ 
speed of th<: speed t r.11> s tation as encountered on the input da ta tape . 
The ,;w cohnns ore the "on- t iccs" of the sensors in al.ili taT)· tiJ::ic , sec­
onds , and milliseconds. The lOClt.ion colLEnS she>- the :.ction nnd lane. 
The spe<XI colu:ns stto-. the calculated speed for tJ1e current "on- t imcs" 
and the overage speed up to onJ including the current value . 

FiSl,IT.! 7 l.5 an cxm:plc of the average speeds t"or the speed trap loca· 
tion printed nt the end of the progr.u::. 
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TIME l.OC,\TJO~ SPED) 
UPSllU:,\\I 

1214:SS. 266 
1214:SS.200 
1214: SS . 400 
121.4:SS.666 
l 214: ss. 666 
1214:5S.600 
1214:SS.666 
1214:SS.666 
1214: SS.866 
1214:56.000 
1214:56.466 
1214:56.533 
1214: 56. 533 
1214 :5'6. 600 
1214 : 56 .800 
1214: S6.933 
l214: S7. 1:.n 
1214:57.333 
1214: 57 .600 
1214:57.666 
1214 :57 . 666 
1214:S7 .600 
1214 :57 .S00 
1214:57.800 
1214 : S7 . 933 
1214:S7.866 
1214:SS .133 
1214:SS.533 
1214:S8.800 
1214:58.733 
1214:58 .866 
1214:S9.000 
1214:59.133 
1214:S9.133 
1214: 59. 200 
1214:59.400 
.1214: 59 . 866 

tn'NS'llU:AM STATIOS [ANE OJRRENr 
1214:SS.466 ST 2N 1 61.36 
1214: ss . 466 ST 2N 4 46. 14 
1214 :5S.S33 ST 6N l 92.28 
1214:SS.800 STION 1 91 .S9 
1214: 55.866 ST 6N 3 61.36 
1214:SS.866 ST 4N 4 46.14 
1214: ss. 866 SflON 2 61.36 
1214:55.933 ST 2N 3 4S.97 
1214:56.066 ST 2N 2 61.36 
1214:5{) .200 ST 4N 1 61.36 
1214:56.666 ST 6N 1 61 . 36 
Ul4:56.666 ST 4N 2 92 .28 
1214:S6.733 ST 2N l 61.36 
1214:56 .800 mo.~ 2 61.36 
1214:57.000 ST Slt 2 61 .36 
1214 :57 .133 ST SN 1 61 . 36 
1214:57.3:53 ST 61\ 4 61 . 36 
1214 :57 .600 ST 4N 4 4S.97 
1214:57 .800 ST 6N 4 61.36 
1214:57.866 ST 6N l 61 .36 
1214:5i.866 ST 6N 3 61.36 
1214:S7.866 ST 2~ 4 46.14 
1214:57 .933 ST SN l 92 .28 
1214: 58 .000 ST 6N 2 61.36 
1214 :58.066 ST l!N 4 92 . 28 
12111 :SS .066 ST 2N 2 61.36 
121.: : 58. 333 STlON 2 61.36 
1214:S8 .733 ST 6N 3 61.36 
1214:59.000 ST 2N l 61.36 
1214:59.000 ST 2N 3 4S.97 
1214:59. 133 ST 2..li: 4 45.97 
1214:59.200 ST SN 1 61.36 
1214:59. 266 sr oi-: 1 92 .28 
1214: 59 . ,mo ST 4N 4 45.97 
1214:59.400 ST 4N l 61.36 
1214: 59 .600 ST 6N 2 61 .36 
121s:00.000 ST SN 2 91.S9 

FIG.lliE 6 
tl..L.IJSTAATlOO OF CALCllATED SPEEDS 
~ SPEED lRA? LOCATIONS 
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AVERAGE 
68. ll 
56 .10 
67 .81 
65 .17 
59.0S 
S6.53 
62.84 
63.16 
63 .20 
65.82 
67 .76 
63 .65 
68 .05 
62.83 
62.27 
64 .53 
52 .52 
56 . 44 
52.60 
67 .70 
S9.07 
S6.0Z 
64. 77 
64. 70 
58 .21 
63.lS 
62 .82 
56.98 
68 . 00 
63 .01 
SS .94 
64 . 74 
67.90 
S6.35 
65 .78 
64 .67 
62 .S0 



• STOP* 0 
!FIS 

LOCA Tl O.'\ ,\ \1:RAG[ 
STATI~ 

ST 2.~ 

ST 2.~ 

ST Z.'\ 

ST Z.~ 

ST 4N 

ST 4N 

ST 41' 

ST 4S 

ST 6.X 

ST 6.°'\ 

sr 6. 

ST 6X 

ST 8N 

ST 8~ 

ST SN 

ST ss 

SlJOS 

STlON 

lA'-E SP'El:D 

l 68 .00 

2 63 .16 

l 63.01 

4 SS .94 

l 6S . iS 

2 63 .6S 

3 8S .83 

J S6 . 3S 

1 67 .90 

2 64.67 

,> S9 .07 

4 S2 .60 

l 64 . 74 

z 62. SO 

3 56.9S 

4 SS .21 

l 6S .17 

2 62 .82 

FlGJli£ 7 

11.LUSTRATIOO OF AVFJW:£ SPEEDS 
FOR SPEED TRAP LOCATIONS 
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2.~ ilFINITICl6 ff rusrurrs UID VAAIABLES 
Z • .\ .1 <nl•DN /OlSntr/ PROOR,\.'I CONST,~ll'S 

These scal ar qUlllltitics a rc used throughout the program dl\d con­
sist n-.ainly of fnc tors used in coi::puting the st:itistical <int.a. 
All of the constants ore ei"ther cruculotcd or rc:id directly as 
input p.'lr.mcters except for hOSL..S, i.taich is pan of the !leader 
Block. 

CFAC'ffi 

PFACTR 

UFACTR 

AF.~i"R 

DF:\CTR 

MFACTR 

M.UUP 

LF,\CTR 

R 

R 

R 

I 

I 

l 

I 

1 

I 

I 

1 

I\Jrposc 

Density conversion factor . Default value of 
2.80 (one of tl1e change:ible input pornmetcrs) 

llouTJy lane voll.O(t cOn\·ersion factor colcu­
lot:ed f-rom the updnting intervnl. 

Oc:cupancy percent conversion factor colcu· 
lated f'rOCI the updnting inten'l'.11 311d sru:i· 
plin& rate. 

Updating tin-.c inten•nl in milliseconds . 

Avernglns t iJ:le inten':11 in 11..illiscconds. 

Occupancy dur:ition com•ersion factor cnlcu· 
lated free the s~l ing rote. 

Toul nu--..bcr of sensors included in the in­
put data t.ipc including the environrentol 
sensors (part of the !leader Block infoma­
tion). 

lhe mcl>er of upJntc inten•aJs in an nvcr· 
oging inton'Ol . 

Total mr.bcr of coq,letc upcfa t ing t i.J.c in· 
tcrvol s (c.i lcul:rtcd from the storttng tU!'(), 
ending t iJ:ic, nnd the update inten"Ol). 

The m;ixu:u:i nu:rJicr o( row occupancy dura· 
tion nnd vol1i::ic count tnbles used to ct.0-
pute the stat istical dnte (Ml"'IR • ~,\CTR • 
I). 

Integer \"Oluc specifying the fom of outpUt. 

Listing ti.me interval in milliseconds. 

22 



2. 4.2 COM>N /VRBL/ PROGRAM VARlABLES 

This labeled Coaxm area vnrinble is defined in tlo,'O different 
p:i.n.s of the program, ns -follOW"S: 

TI1cse variables are pointers to the current row occupru,cy dur:l· 
tion and volume count tnbles , upd.t'te intenral and current titt 
indjaitors. These w rlables arc all initiali:ed in subroutine 
mmtS. 

Kc)"''Ord 

LPTR 

t-.'FfR 

IUPDlM 

UPO'l1),I 

A\'lrrIM 

LSTIME 

~ 

I 

1 

I 

t 

I 

l 

l\Jrposc 

l'oint:s t o the current rm, occup.'lnC)' durnt ion 
and , ·oh .oe count: tnbles. 

Point s 'to the next rnw occupancy durnt ion 
and \'oluoo rO\lll t Ulbl es . 

The count e r for the 01rrent upd.ite int.en-al. 

1he current update 't ine in mi 11 iscconds. 

The current a\'eroging t i.cc in mil Uscconds. 

The current listi~ t ine in raHliseconds. 

These variables nre used for the speed trap portion on 'the 
progrn::i. 

Keyword 

LPTR 

lut'DR.-.: 

lUPDST 

IUPDFr 

LASTR 

1 

l 

I 

1 

I 

Purpose 

Points t o the current speed tr:ip lane d.lta 
nrrnr entry . 

Accucul:Jti\'C counter of the m.m:bcr of 
speed trap cnlcul:lti<'ns . Usro in Sl'D~ to 
determine top of page . 

The logical record count output to tape. 

The fi'rSt on time of the logical recorJ. 

The l ast on t il:le of the logicnl record. 

The l as t logical record 
last, one if lost. 

flag. :Cro if not 

:n 



Thcso integer values are used ~ decode the binary coded data 
blocl-5 on the input date tape. 

lHW I 

l\uyose 

lntcger constant used t.o isolate one \\yte 
(8 bits) from a !our-byte word. 

Int eger constant used t o isol ate o--o bytes 
(16 bits) from a four-b)"te l."Ord . 

2.4 .4 CDM)N / BlJXJ(L/ D.\1'E A.\:i> TIME PERIOO 

~ Purpose 

l The input datn t.lpc date . 

1 Initially the input darn tape s tarting time . 
I t is changed to the time of the first 
avcragins t i.mo . 

I lnitially the input. data Upc ending time. 
lt .b changed to the time of the last 
averaging time , if different. 

These values are used only i.n subroutines ~ and i.Sll'~. 
In TAPECU the values are written to the output dntn upe, if 
requested. These values are equivalent forms of the ·t ime 
period a.~d t ime interval pa.rruooters plus 'the smr.pl c rate . 

Ke1·word ~ P1.npose 

lSTARr I The start time in the lfft-155
1 formt . One 

of the clumgcable input parameters. 

TSTART J The start t J.me in seconds . 

I.FINAL ] The end t i.J:le in the af.f.651 fon:iat . One 
of the changeable input pa.rm:iet.ers. 

TF11':l\l. 1 The end tiloo in seconds . 

S\!PL'Jlt 1 The md>er of saq,les per second. 
the ch:lngcablc input par8111:'ters . 

One of 

AVGlt-.T t The avenging tim& int.erval in seconds. 
One of the changeable input parn.."leters . 

1. l¼M>l.SS: 1-111 is the houT • ?-.N is the lliinutc and SS is the second . 
24 



Keyword ~ Purpose 

UPDINr I The updou tiJ:lc interval in seconds . ~ of 
the chMge:ible input panu:ietcrs. 

ISTlt-.T I The listing time intcrvnl in seconds. ('ne 
of the changeable input parnmcters . 

2 • 4. 6 CO-lDS /BIJX'l.3/ 

This com:xm 3Tc.l is used to pass arguments beo.·ecn subroutines 
CTSDBR and OCC\'OL. 

~"WON :!n.?.£. Purpose 

M1-IBER l The record nl.lllbcr ~f the curren't Continuous 
Tice Series D:ita Block to be decoded. 

10.\0FF I The on-off state o( the record . 

I}.IBAI 1 The sensor status of the record . 

ISE.':S I The sensor index ru.cbcr of the record. 

ITD!E I The on-off time in ci1 I iseconds of thl' rec-
ord . 

2 • .l . 7 Cll+Di / Af>.RAYl / STA TIOS A.\'D SENSOR CROSS· REFEREa n.\ TA 

H:>st of the Sensor and Station Cross-Reference D:lta is pa:-t of 
the !leader Block on each input d3tn tape. These scalnr quan­
ti t ies and arrays contain int eger vnlucs thot allow the isola· 
tion, selection, identification nnd outpUt of selected free,.ay 
segments , s tations o r individual lane sensors by sensor index 
m.::bcrs and/or station index nmbers. 

lOISCA 

SI~l>EX 

~ J\lmosc 

1(2,S) Affected FrCC10y Scgaent Sensor Loot. 
Table conwins the begiMing and ending 
sensor index rud>crs of the affected !rcc­
~-ny scc,:ients :ind envjroncentnl sun ions. 

1 The total lll.Cbcr of frce,,.ny st:nlons inclu· 
ding environment al stations. 

1(170) FrCClo'n)' Smt ion BegiMing Sensor Index ~­
bcr Table. The beginning sensor index num­
ber for a station index nu:bcr. 
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MI.STOT 

,-\C11.NS 

~ 

1(2 ,4 ) 

1 

I (170) 

1(170) 

1(341) 

P\ny:>sc 

Affected Frecwny Segment Station Lio.it Tnblc . 
Con:tnins the beginning and ending suition in­
dex numbers of the corresponding affect ed 
f reewny ScgJ:'lfflts . 

The total number of freewn.y s ta tions cxclu· 
ding environmental s tati,.ns . 

Total nUltbcr of 111.1inline sensors for eoch 
£-rce1,11y stat ion. 

Freeway Stat.ion Total Sensor Tabl e . The 
t ot:il number of sensors for each frcewny 
s·urtion. 

l.nnc Scr.sor lndc.x !,,\Jmbcr Table. The sequen­
tial sensor index mr..bcr. lf the corres• 
ponding ent ry is zer o , the sensor d:it.1 is 
mt to be incl uded in the stati stical data . 

2.4.8 CXM•D.'I /A'AAA'f2/ SENSOR DEFTl'-1TJO.'l 11\TA 

11ic Sensor Definition lkita is plll"t of the !leader Block on each 
input da ta tape . The scalar qunnt ities contain integer val ues 
that give the dimension of tlic liten1l arrays . These ar rays 
ore used in est.ablishing part of the Sensor lndcxcd Jdcntifi· 
cation Arrnrs in Labeled Coom:>n /AAAAY3/ . 

FRhYS 1(8) 

l 

Putposc 

Tho ntlll:bcr or possible different complete 
fl"CC\\-ny segr.icnts . This is al1.11ys eight. 

A n.so-ch:rr:ic tcr code and a one-charact er 
code , respectively , representing the fl'cc· 
wny and di rcction. 

(l) SM E Santa t>\:mi cn Frcc,,ay • E/B 
(2) ~I W Santa ~bni ca Frcc-..xy · W/B 
(3) SD ~ San Diego FreC\\-ay • N/B 
(4) SD S 3nn Diego Freeway - S/13 
(S) !IA N !i:lr bor Frce1.'lly • N/8 
(6) HA S Har bor Fr<:C',,1)' • SIB 
(7) sr N San Diego F~-ay closely 

spaced loops • NIB 
(8) -- Not Used - -

The number of possible different coq,lete 
lane sensor cypcs . This is n1 ways 20 . 
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2 .4.9 

l:eyword ~ r'urpose 

lM1'CD 1 (20) A four chanlcte r code repres enting the lane 
sensor types ns ! 011014'5: 

~ r 
1ype 

Oiarocter 
Code Code Description of Sensor Dye 

1 LANE 'Mainline 
2 en\ Col lectol' distributors 
3 COB Collector distribut.ors 
4 COv\ Fr&"-UY connec.tors 
s ON FY-~11)' connectors 
6 OFFA Off ·ra:::p 
7 OFFB Off-ranp 
s ONA On·rn:::p 
9 Q.\'B Ol·r:ii:p 

10 V10,\ Violation count er for 

ll VIOB 
cet crcd on--raq,s 
Violot ion counter for 
r.ictcred on-~ 

12 £.\VT fJwi ronmcnt • t cqlernturc 
13 ~.VL En\'ironocnt · light 
14 e.vr.· Environment · ooisturc 
1S ~ On/off-T3Jll) queue , not used 
16 Sl'l) Speed ~Tilp (ST) 
17 lmL Bus and pool car lane only 

(SM) 
18 Bl.inl Reserved for future use 

ClJ.flON /AAJI.A\'3/ SENSOR lr-.1)EXED lDe.Tffl CATl ~ n-\TA 

These arr.1ys arc init inlized by subrout ine LSTIN by decoding 
the binary \'Olucs of the Lane Sensor Toblc Bl ock records ond 
the Sensor Definition Ik\ta UAAAAYZ/) . These orrnys ore used 
to print the idcnti(kotion of o lane sensor. 

Purpose 

lFIW T (341) A two·charncter code represent ing the free-
way of the lnne sensor . 

JsrA 1 (341) A n.'O·character integer vulue represt'l ting 
the freeway s t :it ion ·number of the lone sen· 
sor. 

lDIR J (341) A one -charact er code representing tho direc· 
t ion of t r.i\'el of the l ane sensor . 
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l:e)'.'-'Ord 

11.)fIYP 

DJ>C Purpose 

1(341) A four-character code representing the type 
of lnne sensor . 

1(341) A onc-chnr-acter integer ,•aluc (1-6) . 

2.4.ld CXJ.t.l~'I / ARAAY4/ 

This Labeled Cocum or •n ,·nrioble ls defined in tlo'O di ffcrcnt 
ports of the progr.u:i, ns folloi.-s: 

(X:M.ON /AAP,,\\'4/ SENSOR 11\DEXED STAlUS MAAYS 

These arrays contnin integer values pertnining to the on-off 
state, status and on-off time for a lnnc sensor. 

LITD-E 

STAlUS 

~ Purpose 

I (341) A one-chnracter int eger ,-:ilue representing 
the status of the lost lane sensor decoded 
free n Continuous TiCIC Series Data Blad 
Record. 

1(341) An integer value representing the last on· 
off ti.Jr.c in crl lliscconds of t he last lane 
sensor decoded froa n Continuous Tice 
Series Dat a Block Record . 

1(341) A one-choract er integer \'llluc represcntin& 
the on·off status of the last lane sensor 
decode<! f rori n Continuous TiJ:lc Ser ies Data 
Block Record . It is either the ,-nluc one 
for on or the \'aluc zero for off. 

2 • .; • 11 <XJ+0.'1 / AAAAY4/ SPEED TIW' l\,\TA ~y 

These aTT3ys contain the lost on title, acCUll1lloted speed nnd 
·totnl number nux:ibcr of speed cnlcul ntions for speed trap loca­
tions. 

Ke)'?-'Ord ~ Purpose 

MrOl'.S I (341) The last on tiJ:IC of the speed trap sensors . 

TSPD R(J41) 1ne total acar.u!ntcd speed for the speed 
trap sensors . 

TC.\T R(341) The total nu:i>cr of accu:u!atcd speeds for 
the speed trap sensors. 
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2.4.12 o:t-MlN /MU>J;.YS/ RAW \'AUJE A(lll.lJl.A.TORS 

These n.-o-ring buffers contain the int.eger ,.ralues of occupancy 
duration and volllllC counts derived frm the Cont inuous Time 
Series Dat.a Blocl: Records . There are a maxilll.lm of 16 t:ablcs 
corresponding t o an update interval for both occupancy durn· 
tion o.nd volume counts . 

Km""-ord ~ Purpose 

nwocc 1(3-41 .16) The raw occupancy durotion accurul.1tor 
tt1bles. 

lUIWL 1(341 , 16) The ra"' volumes count acCUllllla tor tables. 

2.4.13 C(l,M)!>l /AAP.AY6/ 

This Labeled Col!lllon area \!ariablo is defined in t "'-'0 different 
pans of the program, as :follows: 

CCM-ON / ARAAY6/ STATTSTICAL n.\TA ACOMJLATORS 

These t en arrays contain the average and total ~tatistical 
values co:r.putcd from the Raw Value Accurulat ors. The values 
are for the averaging time interval f1>r each lane sensor or 
for -each station. 

t:er--ord ~ Pw-pose 

ROCC R(:541) The average lane sensor occupancy percent. 

R\101. R(:341) The total lone sensor volur.ie count. 

lWUI R{341) The average lnne sensor volt1me per lane 
per hour . 

RDEN R(34 l) The average lane ~•J".sor density . 

RSPD R(34l) The average la.ne sensor spcro. 

NYX R(l70) The ,werago occupancy percent of the ll'l.1in· 
line sensors at a !:re~ stntion. 

A\'Ul, R(l70) The t ot:il volume count of the mainline 
sensors at a ~y st.ation . 

AVLH R(170) The average volume per lane per hour of t.he 
mainline sensors at: .a !reC"'-<1)' station. 
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Z • .S .14 

Keyword 

AIEI R(170) Th• :i,-ernse densit)• of the r:;;iinlinc s~rs 
nt :i fn-e-..11y st:ition. 

ASPIJ R(l70) The 3\'cr:ige speed of the minline sensors ot 
a frce1oo.iy station. 

Thcse ar-rnys contain the speed trap sensor n.ir.bcr, c:3inl ine :ind 
tnp seru.or on ti.Des , clculated speed \'3lu0 , acctnJlated speed, 
nu:::bcr of speed values in nco..cul:itcd spceci :md tl.e accwul::ited 
average spcc<i . 

t,..cyword 

NI5£'S 

NS'Tl}!E 

I\UI?-IE 

srn=.ns 

TSPDS 

To-TS 

ASPDS 

fyrposc 

I (36S) The sensor index nur.i>cT of tlie d01,nstre::in 
sensor. 

f (36S) The on ti.Cle of the ups:re:m sensor of the 
speed trap lane. 

I (36S) The on t iDc of the da,.nstTca::i sensor of the 
speed trnp lane. 

R(36S) The cnlculated speed of the spce<l trap lar.c . 

R(36S} The calculated nccuaJl:lted speed of the 
speed tTllp l:mc. 

R(36S) The total rn=bcr of acCU1:11latcd speeds of 
the speed trap lnne. 

R(36S) The avcrnse speed calculated 
divided by TCTS . 

frar IS11JS 

a» . /AJW.,-1 

Th.is ccca>n area i s used to pass :ir&UJ:lentS bc.-0.1:Cn subrout ~s 
~rms. I.STPR\!, !\Bil.IM :ind I.STL\n. 

~ 

l (4) 

I (.t) 

I\Jrposc 

The beginning stat ion index nu::bers of the 
free,,..iy Sep!ICtltS. 

The endi~ station index nu::bers of the 
free,,.-:iy scgDCnts . 
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LIMITS I 

J\rrposc 

n1e st:ition lieut opt ion . ,\ \'aluc of :ero 
indiC!ltcs use of all the stntions on the in­
put d,1tn tape . A vnluc or one indicates 
that the user \o.Mts to del ete some of the 
st:i t ions r~ the coq,U"tcd s tatistjcol dattt. 
Ole of the chan&enblc input P3T3JX' ters. 

2. 4 • l S Cll-M')N /B1/INt:./ 

This COCJ:l0n :irca is the input buffer for the d:i t :i blocks. This 
coccon arc:1 is used in four different subrouuncs ~dth the elc­
oents defined :is follO\o.'S: 

Subroutine TAPElN 

lOBUT 

~ l\nyose 

l(l0i4) Cont.iins olther the Lane Sensor Toblc Block 
or :1 Continuous Tir..e Series 0:tt n Block. 

Subroutine PSTh11' and CTSDBR 

CTSl)R 

I 

J'urposc 

C.Ont:iins the m.cbcr of records in the dat :i 
block. 

1(3 .~l)C.OOtains the data block. 

Subroutine tsrl~ 

tsr 

~l 

I\Jrpos--:_ 

1(3 ,>ll)C.Ontains the l.:ux- Sensor Tobie Bloc!,. 

1 C.Ont:lins not hing. 
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These val ues are initinli:tcd in subroutine :.:ru:. 

r 

l 

LP I 

I 

1 

2.5 l&R-IIF11£D VAA IABLES 

Putposc 

ListiJ1& or display de\•ice. nitpUtS chnnj:e­
able p.l!'lClCter values for user verification . 

Input dcv ke. Cct.s the 11cw wlues of the 
ch3.nte:ibl p:in=cters. 

Listing device . ~tputs doaccnwuon in· 
fon-:adon , lane sensor table !Uld the coc· 
putcd s t.'.lt ist ics, if requested. 

Tape device . Input data tape. 

Tape de\·icc. niq,ut dnt.a t.opc. 

OOl1'lIT • All intei;er \'lllue code specifying the fon:i of progr.m out?Jt. 
The defaul t value 1s ::cro (0) . The follow~ values cnn be 
used: 

• 0 - List doo.centotion info~tion and stop . 
• l - Lis t clocuoenuticn Won:ut ion and COC1)Uted sutist ics . 
• 2 • Write docu::ientau on infon;1.1tion and coq,utcd s tatistics 

to tape. 
• 3 - Both l a.nd 2. 
• 4 - List tlcxuoent.at ion info'l"Cltion a.nd speed trap s tatistics. 
• S • \\'rite doa.c.ient.ation informtion and speed trap stat is­

tics to upc. 
• 6 • Both 4 nnd S. 

LOOTS • An integer value specifying "tacthcr o r not changes are to be 
C3de t o the station lim.ts of the frce,,.:iy sc~ts . Dcftwlt 
is no change {::cro) . 

• 0 - Use exist ing s tation 1 il:lits. 
• 1 • O\llnge!> are to be c:ide t o the s tation l wts (see S\lb­

routi.ncs lS[U,If (3.S) and I\D'lMT (3. 11) for detnils) . 

UPDH,'1"' • AA integer value designating the updating tiJ:ie inteT\-nl in 
seconds . Default. \"lllue is 20 seconds. 

(AVGl!'.1'M'OThT) 111.LSt be o \ralue of l through 1S. 
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AVGl/\1'1' - An integer \':lluc desil.JUllmt the averaging tur.e inl e rYal in 
seconds . Default value is 60 :,econd.s . A\'GL\T i:ust be equal 
to or mult ipl e of UPDit--T. 

LS11:-.T - An int eger \"a.lUC dcsisn.iting the listing time intcr,r;il in 
:.econd.s . DeCault Yaluc 1s :o seconds. Minii:a.a \·aluc is 
UPOI!'.T :ind .-ax.inc value is A\-CI/\T. \'al id poracctcr only 
1'hen OlJl1Vr is one (1) or three (3) . 

!START - A cm.ir.u::1 of a six (6) di£it int.cger vnluc desig113t. ing the 
fir s t o,-craging time for which s t a t istics nrc t o be avemgcd . 
~faul t vnlue is the starting tiJ:IC of the .input data t:ipc 
(STD!E) . The progrw:i mr 3djust I START if it is less thnn 
(STL\IE • AVCI/\T) to the grcnter of (STL'IE • ,WCl!'.T) yr 
(lSTART - A\'GL\T) . The time is in thc fomat lit-t,55 . 
Leading :crocs :ire optitm!ll and i!:beddcd bl anks ore not 
al lm.ied . 

lFIN,\L - A maximur.l of a six (6) digit int eger VlllUC designating the 
last averai;ing t iir.c for which statistics ore to be averaged . 
Default value is the inj;ut data tape ending t u:ie (CTL'~) . 
The fonnat is the same as lSTAAT. 

S,!PLRT - An integer v:iluc dcsigruiting the nl.Elbcr of sensor stll:t)les per 
s1.-c.<>nd for 1'Tiich the Continuous Ti.J:le Scrks fut:i Records ,--ere 
collected. Defaul t \'.lluc of 1S ti.c:ics per second . 

GFACiR - A re:il vn1 ue designating n factor used in est ic:lt ing dens icy 
:ind speed. Default \"31UC of 1.8. 

2.6 !Utllt{; lhE PfOSP#l 
The progr.:u:i ,.il 1 output the nine (9) J...cy p.1romcters with the default 

values and lhe message ' Of.FAULT V,\LUF,S ' t o a dl.splar or listing devict­
(M} os follo"s: 

1.lcf AULT VALUCS 

wrrur LL~IITS lJPOD:r 
20 

A\'GI!->T LSTl!\'T 
0 
!START 
0i0000 

0 
IFlNAL 
063000 

~!l LRT 
15 

60 
GFACTR 

2,800 

.!0 

•:cit: (AVGl1'T/UM)l:\T) OJSt be a value of l through 15 . 
1111.\NSS: 11!1 is the hour; ~t.l is the ainute and SS is the i;ccond . 
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TNPuT REVISED VALUES 

Ihe program 001< expects any changes to be input through the input 
dc,rice (GET) . At this point, changes to the above ke)' parameters can 
be made,, if desired . The follo-.dng roRTR.~ READ and RJR.\IAT staterents 
are used: 

READ(GET , 225) OOTPUT.,LL~llTS,UPOINf.,A\'Clh"f , 

lSTINT , lSTART, IFINAL,5MPLRT ,GFAC'ffi 

225 'FOR!>\\T (2IS,6llO, Fl0.5) 

oorPUT and LIMITS ore unconditionally replaced by t he v:il ues read. 
If the ·other values are greoter than r.ero , ·the value read is the new 
value of the p:rrnmeter. Otherwise, the above default values ore re· 
tainecl. 

If any en-ors are detected, the progr am wil l output all of the 
.parameters, with the errored parai:ieters mult iplied b)' a factor of 
Jll.inus (-1) :!or identification, pr1X:edcd by the messag.e , 'lRR.ECOVERABLE 
ERROR' . The program toon continues as if it had just listed the de· 
fault values . Sec section above . In other "'Ords, i t is s t ill pos-
sible to -make the correction and continue the program. All of ·the 
parameters should be input . 

\\'hen the key parameters nr,e ver ified correct, the progr.uo will outl)ut 
the paT3llle t CTS as Col lc,..-s: 

Values to be Used 

rurPUr LOUTS AVGlNT (STU,;T 

20 0 
!START 
070100 

0 
IFINAL 
083000 

60 
GFACTR 
2.800 

The llbove will ouq,ut the documentation inf.ormation, the Jane sensor 
wble information and rewind the input data t ape and stop . 

The f-oJlowing i<ill allow ch"l?lgcs to be made to the station linits 
(Lil-UTSal) as follO!<'S; 

Values ~o be Used 

oomrr LOOTS UPOI~'f AVGl~T LSTH,T 
20 0 

lSTARJ' 
07-0100 

l 
IFINAf. 
083000 

20 
SMPLRT 

lS 
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Default Station lnr.lex l'ulbcrs 
Beg in.'ling. Dlding 

16 20 
20 16 
0 0 
0 0 

L\'Plll' REV! SUl STA Tl Cl.'. l IMJ TS 

The nc,; sc.it1on l.icats arc input usint the folloi-lJlS R>RTRA.~ Rf.AD and 
R)R\.,\ T s t.1 teircn t : 

READ{Gl-i,230) (BLCSTA(l) ,E.'IDSTA( l), 1•1,4) 

no fOR\\.\T (SIS) 

If, for insta."lce, only the second scgi:icnt w:is "'-:intcd, the fol l o1..-ing 
~'OUld be input: 

zo 16 0 0 0 0 

:t.'ld the foll<l'-tng ~'Ollld be output : 

ru.·v1SED STATIO.'i L"\1>1:X !\U-!BrRS 

Beginning· Ending 
20 lo 
0 0 
0 0 
0 0 

0 0 

From thl:. point in t l!c progr.Jn, no other uscr •progr.u:i CCXD.Jnicat ion 
is initiated. Processing of the input dota tape proceeds according to 
the code of wmrr. At the end of the proi;r:ci, the input data t.Ipc and 
the output <bto tape, if present, is r~uund to the bcgi.nrung of tape. 

2, 7 Pm'.iW..' FER' S rUllS 
To ch.'.lnsc the mr.ber of tables in the rm, OCaipanc)' durat.ion and 

pulse count ring buffe rs, three subprograms wil 1 ho,·e to be ch:ingcd . 
The assi.gnmcnt St;t tcrncnt ?-OILCK•l6 jn subroutine mrms wi ll h:i\"c to 
be changed to the new U'.I.Xu:un nt:tbcr of tables. The dimension state· 
mcnts for the tables , arr.iys IUl'OCC :ind IUP\'OL, ~ill h:iYc to be ch.i.~c<l 
in subroutines OCC\OL anJ ONRT . 

The 00.\'DE.~(;J) runur Dr\iA TAP! is :1 ninc·tr.ick m;ignctic wpc c reated 
wi'th ·t he FORmAN binary \11UTL srnt emcnt . All (Hes consi!t of one or 
mrc l ogicnl records , of t he intcmal binal)' fore, :ind consist of 
Labeled Coccon orcns, ns indicated . The fou:nt for this t ape is ns 
fol101,-s: 
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St.iuc File One: (one logicnl record) 

Bl.O(ll - Date 

BI..CCK2 - ConsuntS not used in ca:p1ting the stat is·tical datn 

AARAYl - Sensor and stntion cross-reference data 

AARAY2 - FTCC\o'11Y descriptors 

HEAD - Docu:rntn tion in fon:at ion 

E.\'D OF Fll.E t-WU( 

Static File 1\io: (one lo&ic.al -record) 

G\'SThT - Constants used in cocputing the statistical dota 

,\RRAY3 - Sensor index dota arrays 

AA.RAY-I · Sensor St3tus datn 3rTll)'S 

EXD OF FILE M.\RK 

Variable File (first): 

\'RBL - Variable scalars used .in ca::puting the statistical data 

ARRAY6 • ~tcd st.atisticol data for each update ticie inten-al 
(UPUTIM) 

Variable File (la.st): 

~L - Variable scolars used in Ca11Pt1ting the statistical data 

,\RRAY6 - Conl)uted statisticru dotn for each update tu:ie interval 
(UPDTIM) 

!:.'ID OF FILE M-\RK 

Bin OF Fll.E ~\RK 
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2.8 PJ.ma. 
The I.AAFSCP n.\TATAPE A.X..\l.YSIS ?roGRl\' I 1oas 1,Titten :ind tested b)': 

Frnnk Boloiir s 
CALI R'.JR.'(L\ DEPAIIDIEl\"T OF TR.l\l'-SroRTATlO~ 
Dis trict 07 
F~-ar ~ rat ion BTilllch 
120 South Spr ing Street 
Los Angeles , C3l if't>rnin 90012 
213/620·2377 

2.9 Fl.OOWITS 
Figure s il lustrates the processing flow o f the l,\AFSCP n.\TATAPr: 

,\NAI.YSIS PROGR;\'I. Figure 9 is on i llust ration of the function:ll re13· 
t-ionship bctl--ecn subrout ines i.ith report section mlJbers of rout ines 
indicat ed . 
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STAR'l 

lNlTlALI:E 
INSTAUATlON 

DEPF..\'IE.\ T 
VARlABU:S 

L~lTJALl!C 
lXPlrr • T Af'l: 
UCPa1JE.\T 
VARL\BU:S 

DlSPuW 
PROGRAM 
\IAUJI:S 

YC:S 

8 

I 
I 

NO 

G 
, 

INPUT Fl~i 1 
2 Fll£S ON ' 

1 rm __ _ 



~WCE 
OIANGES 

POSITION 
jAP}; 

DEF,\IJL T rx:x:u-!S\'f 
>----~ /\.~ IA)ffi so&JRS 

YES 

YES rumrr HEADER 
>---<~ M'D lM'E [}\TA 

TPlN 

Fl<>tff: 8 {co«nNLED) 

PROGRAM FUlOWrr 
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'),..._.l..~--..il.lST Nm/OR oorPU1' SPEED O\TA 

LlST ,\l,J)/OR 
OO'l'P\1f STt\TlSTICS 

REWlND 
TPlN 

fi(ll£ 8 (CONT1Nl£D) 

PRQGIW·\ FL(KtJ.ART 
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~11.Z (3.13) 

3 .21 

3. 16 

LSTIN (3. 7) 

TAPBXJ 3. 22 

PSTh1'P {3 .18} 

OCC\\11. (.3.14) 

11-f.'S (3. S} ' . 
TSECS 3 .6 

t'rIME (3 .19) 

ISOCS (3.6) 

IPTLv.E (3.19) 

11.STlJ.IT (3.8) 

1TAPEIN {3. 21) 

CTSDBR (3. 3} 

NPULSE 

TAPEIN 

CTSpBR (3. 3) 

lSlT.S (3 .6} 

s 

O.VRT 2.3 

11\T 3 .15 

TAPE.QJ {3 .19) 

TAP!nl (3. Z2) 

~ 

FIGJE 9 
RELATIOOSHIP OF PROGfW1 'ROUTltcES 
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CLEAR (3. 1) 

DENSJn' 3. 41 

SPEED 3.ZO 

PTJ?.n. 3 . 19 

PTI}!l' 3 .19} 



3. mliAA"i l'AlN; SlmlffltfS NID RJOIOS 
3.u P!UjfW,) l'Alii 

3.0 .1 PURroSL 

Thli. routine cont rols the ~Hing of the subprogr:u::s to be 
execut ed. This is the c::Jin cont rol progrnm and executes calls 
t.o tile 8 n-.:ijoT f\lncti<>tml parts of the progr:u:i: 

(1) lnitinl.i:e tho insuillation dependent \"nTjobles . 

(2) lnput :md decode doclllCtl ta t .ion infonn3tion and control 
infon:-.1 t ion froa the 1n;,ut d.'lta ta-pc. 

(3) Input and output of user changeable kc)· par3l!ICters . 

(4) Output of documentat ion in!onrotion and control infor· 
lt.'l l i en . 

(S) Posiu.:inin& of the input d:lta tape to the proper posi· 
-tion . 

(6) Coq)utotion o.nd output of the s ta t isticol <bto. 

(i) Speed trnp dnta. 

(8) lbt3 tape r C\<iinding. 

3 . 0. 2 SURRWT L\1:.S c.Alll..D 

The following subroutines C'.3)' be called br this routine: 

Sul>rootine !\Tl.: • lni ual i:es the insmllat ion dependent 
\tariables . 

Subroutine TAJ tr~ · 1nput of docuncntation iJ,fonnation , 
control inforr..:ition and n.'\,-intl~ the topc . 

Subrouunc l.STl~ • !kcode the b1Jl3T)' coded Lane Sensor 
T:iblc Blocl.. 

Subrouunc Pft;fl'RS • Input and output of t he !..er par.u:'Ctcr:, . 

Subrouli.nc ~,n,1.n-1 · l nput :m<l output of the Station Index 
!\\Jr.bcTS. 

Subrout ine rR.\"lllD • Output of the documentation infonn.1tion . 

Subrout we LSTOl,1 • Out put of the l.:lnc Scn.~or Table in foT· 
tl'.:lt 10n. 



Subroutine PSTh'TI' - Positions the input dntn tape to the 
proper position. 

Subroutine OCC\.t>L - In conjunction with subroutinc UPll;\Tf. , 
these routines control the coc:put:1tion and output of the 
st:1tistical doto. 

Subroutine SPOCNT - In conjimc tion \.ith sub:"Outine Sl"!Xtl'D, 
these routines control the C0r.l)Utntion nnd output of speed 
trap d:ita. 

3.0.3 PROGRi\~ ~PSlS 

The first cnll is onde to subroutine ~1LZ to initinli:e the 
installation <lepcnde:nt variables. The second o.nd third calls 
a re to subroutine TAPEIN to input the first ~ files frOl<l the 
tape. The first file contains the docu:icntnt ion and control 
information, and the second file conUJins the Lo.nc Sensor 
Toblc . (See Figure 2 for inJ1)t data tape form:1t . ) 

Subroutine ""'ITRS (MTl~l:1 is called t i) pcn:ii t cluln1:es to be 
m.,dc to the default options and calculate progr nn 'Vnr inbles. 
Then the Lane Sensor Tnblc Block i s decoded. If hard COP}' h.os 
been ~estcd , the doa.rrnt:.ation infon:i.."ltion and Lane Sensor 
Table nre output br c.111 int sul:routine PR\1HD and I.SIWT, rc­
specdvel)'. 

Jf the station lieut option l\.'ls been set, a cnll is i:.ade t o 
subrout ine ~'E'lll,11-1 to pcmir changes to be 03de to t he sunion 
for 'ld!1ch the d:itn is to be c:0l11)Ut-cd. And if hnrd cop)' has 
been requested , then"'-' doo.centation infon::ition and Lone 
Sensor Taole nre outp,t. ngnin b)' colling subroutines l'R.\11ID 
mid LSTOlIT. 

~ - if the output to tape option is set, the docu:icnt.:11:ion 
infon:.lt10n, progrnm constnnt and Lane Sensor Tnbles nre out­
put ton storage device. 

Then subroutine l'S'Th'TP inputs the Continuous Til:lC Series 
D:ltn Blocks until lt gets :i record t.h.o t is greater thnn or 
equal to the c:oq,uted :ibsoluto st:irt:~ t lm:- (MfU-11:) . 

Subroutine OCC\'0L is then called to co::put c and output the 
s t.itistical <into or subroutine srto:r to coq,utc and outpUt 
the speed trap d:1ta . After the input to-tic is processed , cal 1 s 
.ire e1dc to subroutine T,\PElN to re,.ind the input d:it a tape 
:ind calls subroutine Ti\PIDJ to Tel'ind the st.orogc device i ( 
used . 
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3.0.4.l S..-itchcs - None 

3.0.4.2 Counters :md Accu:wators 

~!TlME • The absolute s ~rting til:lC in ru 11 iscconds. 
Calculated by subroutine l'R'fffiS :md passed to subrou­
tine PSThiP and LSTIS. 

fIDPO • The record llU'l'hcr in the first Continuous 
Time Series lhto Block containing n til:lc th,n is 
greater than or cqu.11 to MTOO::. Found by subrout ine 
PSTiiTP nnd p.'lSScd to subrout ine OCC\'OL. 

3.0.4.3 Labeled~ 

Arca: /o:sn.'T/ 

Variable: anPlf1' • Used 

Arc.:i: /AflJI.AY7/ . 
Variable: LIM11S • Used 

3 . 0 . S FL0\'1'01,\RTS 

Figure 10 illustra tes the procossrng now for PROGR,\\J l>~UN. 



lNlTL\Ll:E 
usr,\ll.ATJO~ 
UEPF.l\'Dl:.NT VARIABUS. 

TAPEIN 
(111:AIER BLCXJ..1 

I XPlJT IXXll-E-T,-'\ Tl ON 
l~TIOS 

LI Dtf AULT VALUES: 
1?>.l"lIT AND VERl FY 
Oi,\...;GES. 

ISl"IN 
lNITIAl.1:U: I.ABM Ell 
CXJ.t,n; ARRAYS. (IA\"E 
A.\1) SJ:',;SQR 
L'JOR'~\TION.) 

YES 

f- lGH. 10 

PROGRAM WI. IN FLo-owrr 
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LIST I~ TAP!: 
u\.'O. Sl,.\'SOOS 

Cl ..\.\GI. STA1 l0.'I: 
I.LMlTS 

Fl~ h, (COOTIM..ED) 
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YLS 

wrrur OOCU-D.;.\T,\Tl O~ 
I :-.roR'>: \ TI <r-i 
/\.\1) !'R(X;JW.l CO~r\.\: 

l'OSlTl OX Tr\Pl. 10 151 
CO. :'Tl!\OCUS TL\ft: 
SJJUES ll\T,\ BL.OCI: 
Rf.C.ORII 

FIGlJ.E 1(, (COOIN\£D) 



y 
YES 

~1 
I 

YES 

1t 2 END-OF-FILE 
~MKS A.\"D REl\'IND 
arrPlTT TAPE. 

STOP 

COi!VfE 
SPEED 
TRAP O\T. 

f I GM. 10 (COOT I NtE>) 



3.1 St!BfR'lTI{ ClfAA 
3. 1.1 ruRP0SE 

This routine i s cnlled to c l enr the Stat istical D:l t n accu,,u­
lntors pr ior to cn lculat ing the s ta t ist ics n t the update tu:ic 
inte rval. 

This rout ine is called frOlll subrout ine C'VRT. 

3 . l • 2 PROGRAM SY~PSlS 

This routine consists of n.o 00 LOOPS. The firs t 00 LOOP 
resets the sensor o.ccU!ll.llBtors to :cro and the second 00 LOOP 
rese t s t h<l s t nt ion nccu:,.1lator s to :cro. 

3.1. 3.1 SI.itches - ~e 

3.1.3 . Z Count e rs :md Accunulators - J - 00 LOOP pointer 

3. 1. 3. 3 ubcled Coccon 

Arca: /,\AAAY6/ 

\'ari:iblc: All of t he \'llr inbl es :ire r eset to :ero. 

F4;urc ll illust rates the processing f1(11J.' for subroutine 
CU:AR. 
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3.2 SlIBftUflt£ O,VRT 
3 • 2 . l 1\/RPOSC 

Coct1utes est .imt cd avernge nnd total s tntistical , ·alues froa 
the r::iw occupancy dur,'l t ion Md voluoc count s . Values arc .::oa_• 
put ed nt each upd.ite tu:ic inter'\"al for the a\'eragir.g til:le in· 
terval for each sensor and for each s ta t ior. . 

This routine is called by subrout111e urt.\TJ:. The foll01,,-in& 
functions arc called: 

VU! 
DD'S1Y 
SPEED 

- Calculates hourlr vohcnc free sensor \'Olu:r count. 
- Calculates densitr from sensor occup:u,cr percent. 
· Calculates speed fT'OC'I sensor occup:incy percent and 

\"Olw.ie count. 

Subroutine CIL\R is c:1lled to clear t he output acctDJlo:.vrs 
each ticc this routine is called. 

After tho ouqrut ncc1.n1lators ore reset to :ero and a fC\. 
point ers :ire init ioli:cd , there arc t"''O (:?) nested 00 LOOPS 
and three (3) pointers th:lt control the order to calculoti~ 
the swtisticnl \'lllues. The first pointer (1) , the current 
sensor index llld>cr , is the pointer for t he outside I I.COP. 
The second point er (JPIR) is used in the inside 00 LOOP for 
the raw occupnncy durntion .md volU!IC count ri~ buffers . 
The third pointer (lllC<) is for the current station. The 
five (S) ,•alucs ~ t cd for the sensors and s totion.c; ore the 
occupancy percent (ROX, AOCC) . t he total \'Olu::ic COWltS (RVOL , 
A\'OL), the est irotcd hourly ,·olu:ncs (R\1JI, A\1J!), the csti­
r.i.,tcJ dcnsit)' (RDL'\ , ADD:) and the estil:l., t c<l speed (RSPD. 
ASPD) . Tcnq,ornry acctl!!Ulotors ::1re used in ca,puting the sta · 
t ist ics to m1nimi:e ca:iput ing t iJ:lc . 

The s teps involved for e:ich sensor Br c as fo }lCA,·:,: 

11lC tci::porary sensor occtn1lators (TROCC , 11{\'0I , TR\'Ui, 
TRDEN and ~PO) ore set to :ero. 

If the sensor is the first sensor of a frce,.'3) sensor , the 
tl'SllpOrary station occUi!Ulators (Tt\OCC , TAVOL , TAVIJI , TADE.\ 
and T,\$1'D) arc set to :cro, the cur ;ent lane CO\mt er (C.()l.-.:S) 
is set to :ero, nnd t he toul nlC!b<.-r of roinline sensors for 
the station is set. 

The 1Mer 00 LOOP then calculates and su:us thl.' s to tis t1~l 
values frQlll t he r:11~ c;.:cup:1ncy dur:aion :md volll!IC count rit~ 
buffers ft>r the ~r o( update t iacs in the o\·crasing intcr­
,·al {MFACTR) using the temporary sensor ac=lotors . 

Sl 



The tcapor.n-y sensor nccu:ulntors or e crum divided by the 
nunber of upd:i te intervals in t he nveraging intcr\'als (FACIB.\!) 
except for the ,•olinc count (TR\'01.) since ·the total is wnntcd . 

The sensor accui:ulator nrr.iys are then set to the tcq,orary 
sensor nccu:ulnt or s . 

The current 'lnne counter is increased by one. If the cur ­
rent lane count er is gre:itcr th3n the m.c:ber of i:::iinlinc sen­
sors for a stat ion , the next sensor is processed; othcri.ise, 
the tcs:ipornry sensor nc:curulotors :ire added to the ·tci::pornT}· 
sta·tion accu:ulntors . 

If the current lo.,e counter is equal to the nu::ber of min­
line sensor s !or the station, the s ta t ion accu:ulator nrrays 
are set equal to the tcqx:>rnry s ta t ion accu:ulnt or s divided by 
the nu:nber of mninline sensor s for the stat ion nnd the st11tion 
pointer is increccnted by one. Processing continues until the 
total rn.c.ber of sensors ~) have been processed . 

3. 2. 3 PROGRAM t.'QRK AREAS 

3. 2.3. 1 $\.•i t ches - None 

3.2 .3.2 Count er s nnd Accu:ulntors 

FACTR!-1 - Flo."lting point value of t he nl.ll!'.ber of updat e 
ticcs in nn averaging tine interval. 

lDl!X - The orrrent sta! ion pointer. 

nz:u.,-.;s - The to tal nu:nber of m:iinl inc sensors for -0 
station. 

ODU5 - The current m.cbcr of c:tb1linc sensors. 

l • The current sensor index. nur.ber . 

TilOCC - TCl:.1)0r.iry sensor accui:ulat or for occupancy 
percent . 

TR\'OL - Tcziponiry sensor accuculntor for volunc 
count. 

TR\IUI • Ta:-poraT}· sensor accu:ulator for est ir.:l tcd 
hour ly vol uoe . 

TRDBs - Tci::por nr)' sensor accu:ulator for esciJ:lnt ed 
density. 

TRSPD • TcmpoTitT}· sensor ncCll!lUlator ror speed . 
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Ti\OCC - TCll1!)0r:n;· stnt ion acclr.lllator for average 
occup:w:y percent. 

TA\'OL - Temporary stat.ion accu:ulator for total vol­
lGIIC count. 

TAVUI - Temporary st.at ion :iccll!llll:itor for avcroge 
estic:l ted hourly voh.lllCs . 

TADEN - Temporary stat ion ncCUllUlnt or for average 
est ilr.1ted densi ty . 

TASPD - TCllll)Orory s tation nccu:ulator for average 
estur.-rtcd speed . 

3.Z.3.3 uibcl ed Cocr.lon 

The var inblcs list ed below arc used :md not chnngcd 
except :IS noted in /AAMY6/ . 

Arca: /~/ 

Varinbles: tmENS 
HFACTR 
1-TTR 

Arca: /VRBL/ 

Vnrinblcs: NP'IR 

Area: /AAAA\'1/ 

V:1r1obles: Sl~EX(171) 
.f\CJThS(l 70) 

Arc:1: /AAAAYS/ 

Variables: IUFOCC(341, 16) 
llJP\l}l.(341 , 16) 

Are:i: /AAAAY6/ 

Varinbl es: ,Ul of the vorinblcs are reset t o the new 
coc:putatcd \'OlUCS . 

Figure 12 illustrates the processing Clow for subroutine 
C.VRT. 
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OF t-\.\l}.1,lNE 

1 
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51:,- IBE 'fB,!P. 
RlN'.i l3UFFER 
roJNT'ER TO IBE 
NE>-1 
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UCRBE.T 
TEMP • RL\'t 

BUFFER 
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AOO OCC. PERCE.'-1' 
TO 'IDIP . SENSOR 
ACCllli!ATOR 

ADO \Uut,lE 
COC~•,T TO 1D!P. 
SE.'-SOR 
ACID-t.Jl.,\TOR 

/ JmJD' 
/ i\00 EST. DENS tn· 
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TO ffi\lP . ~ 
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\
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I 
PUT AVG. & 'IUIAL 
WIP.SENSOR 
ACCl.MJLATOR l N 
Se.soRcx.mvr 
ARRAYS 

}.Of).lENT QIRRE\'l 
-l>. OF M-\INLTN'E 

ADD AVG. 6 1UTAL 
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STATlOO rurrur 
ARRAYS 

Yt:S 

. 
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0 
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3. 3 SlOOJT Ir£ CTSil3fl 
3 • 3 . I PURfOSE 

. ~ , 

.) . .,) . -

Partfal ly decodes a requested record froa the binary coded 
Cont inuous Time Series O:lta Block . The wlues isolat ed ar e the 
on-off sute , sensor s t a tus, sensor index nu::ibcr :md the on-off 
t u:ic . 

1his routine is cnlled from subroutine OCCVOL and subroutine 
SPIX:\T. ~:O calls arc 1c.:1de fro::i this routine. 

Division und the l-ORTRA.'- r cs:-.aindcr function ~OD are vscd to 
isolate the binary coded values of the -requested Continuous 
Tine Series D:l ta Block Record. The Lnbelcd Ca:con arco 
/BIJX.¥:3/ is used to receive the record mcbcr (l'U:l3CR) t .. be 
decoded und is used to pass b.1ck the isol ated ,11lues of the 
on-o(f state (10.\0FF) , sensor suirus (MBAI) , sensor index mn· 
her (lSa'S), and the on-off ticc in cilliseconds (ITI.ME) . 
Fi1,rure 13 sho ... s the relationship of the i solated values nnd the 
Continuous Ti.cc Series Data Block Record. The sensor identi • 
fication codes arc not decoded or isolat ed. If the sensor is 
not to be used in the ca::putat ions, the sensor index mrber 
(!SENS) is reset to :.cro. Sect ion 2. 5 explains how t o exclude 
sensors . 

3. 3. 3 PROGRA.l.! \\'ORK ARF.AS 

3.3.3 .1 Switches· :-One 

3.3.3.2 Cou.'lt crs :md ,\cClftllators 

IIDGl • Temporary storage location used to decode 
binary coded values. 

3.3. 3.3 l.obelcd Cooron 

Area: /BLOCKO/ 

Variable: 18YIT, 11!\\' • These values are used to de· 
coJe the binary record . 

Arca: /BIJXY.3/ 

\'oriobl cs: :U.mER • Conta ins the record ni.cbcr t o 
be decoded . 

10.\0FF • The record's on-of£ state. 

58 



~ ... 
~ i ... .... 
~~~ .,.. 

.,:; -ci ... :j 0 
c.,.. t:j ...... 

=:~...c. 
.w ;5 

°' 

lei 
c;,a 

en-~ _,.._ 

N 

SnLVlS 3AllJV ,c 
' (M1 '03 f :H 00'1 ' 

SnLVlS~ .,, 
:1:10 ~ NO 

~-JW 3d.U 
lm\':IS 

..,. 

:lcU.L 
~ 

.,.. 
.... 

ll391\ffi N 

NOUY.lS 

NOI.1:ElllO 
Cl.'.'V AV.'E:ni:i 

.... 

w A 
f-. a: 
;.- 0 
:a :,: 

FJGJf[ 13 

COOTlNl:.OUS Tlt-'E SERlES DATA BLOCK RECOOI> 

S9 

• 



• 

1.MBAL - The record's tlOdU:icd, bnd and 
octive stnte . 

I SENS - The record's sensor n\m\ber. 

lTM - The record's on or off time in 
milliseconds . 

MOO : I AAAAYl/ 

Variobl e: I~EX(:541) - Values of the sensor index 
numbers . 

Area: /BlA\'K/ 
Varinhle: CTSDB(3 ,'.>41) - C:Ont:nins the Continuous 

Til:le Series D3tn Block records . 

Figure 14 illuscrates thcprocessing flow for subroutine 
CTSDBR • 
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3 . 4 . 1 ruRPOSE 

Calculat l!S the estimated density f'rot'I the average occup,mcy 
percent for n single sensor for an update time interval. 

This func t ion is called by subrout ine O.'VRT. 

3.J .2 PROGRA,\I sn{)PSIS 

The a,·ernge occupnncy percent for a sensor for an updot e 
lnten ·al (TOCC) is lllll t ip lied by the con\·ersion foct or (CFACTR). 
The fon:ula used is as follO'--s: 

OE\.'<;'JY • CFACTR* TOCC 

3. 4. 3 PROGRA.'I liORK AREAS 

3.4.3. l 51.~tches - None 

3 .J .3. l Count ers and Acc\1:11lators 

TOCC • The average occupancy percent for a single 
sensor for an updat e t.ime interval. 11-.e vnlue i s WI· 
changed . 

D°"51Y • Cal culated est imt ed density ,-;iluc.- returned 
to the calling prognllil. 

3.J . 3.3 L3bclcd Cocr.on 

Area: /o;s'Mf / 

Variable: GFACtR • Used. 

3. 4 • J Ft.QIU lARTS 

None. 
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3.5 FUOlO~ 11-f-S {ITJr,E) 
3 .S.1 PURroSE 

01.i.nges :the t im-0 in seconds to a six djgit. integer value in 
the ll~M5S format where : 

IRI is me hot1rs 
't-N is the Dinutes 
SS ls the sec.-onds 

Cn.l l cd by subroutines PRMra5 and PM'll!D. 

3 . S. 2 PROGRMI S)IDPSIS 

The FOR'.i'RA.\J remainder function !,OD, division, llllltiplic:i• 
tion and addi tion are used to clmnge the t icle from seconds co 
the IIN-lSS {onn.1t. 

3. S. 3 l"lmWI WORK AAF.;\S 

3. S.3 .1 Switches· None 

3.S .3.2 Counters :ind Accu::iu1ncors 

JT1)1E • The t.inle in seconds . The ,·nlue is unchanged . 

ITF}.H'O- The t:iJnc in minutes . 

lit-IS - The tJJJ'.c in the 11!-M•ISS .iormt returned to the 
cnlling program. 

3 .S.3.3 Lnbcled Comron · None 

Figure 1S illus t:rntes me p-roccssi:lg fl01,; for function D:NS 
{[TIME) 
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3.6 FOCTICJI IS£CS <ITI~£) 
3. o. 1 ruRroSE 

Ol.1.llJ:es t he t il:ie in t.hc llt--NSS fonr.at to the tu:ic i.'\ seconds 
"here: 

Ill i s the hours 
l-t-1 is the l!linutes 
SS is the seconds 

lhis function is called b)' subroutine PR!-~. 

The ensiest formt for inputting time ,11riablcs is the 
lff.MSS forc:it, hc:n."ever , this foma t is :11,la,:trd for ailcul ations. 

The lf~MSS fon::it tir.ic \":lri3bles are ch.'mged to Sl!Conds by 
a call t o f-unc tion ISECS. 

3. 6.2 PROGRA,\I SYNJl'SlS 

The R>RTRA.'1 rClll3inder function t-00, division , lllll tiplica­
tion .i..'ld addi tion arc used to ch.ange the ticc froc the lff-MSS 
fom:i t to the t i.mc in seconds . 

3.6.3.1 Swit.chcs - llone 

3.6.3. 2 Counters and AcCUl1lla tor s 

ITTh2: - n 1c t i.CIC in the ll t-MSS fon:int. The value 
is unchnnged . 

IID!ro - The t ir:le in a liM•I fomac. 

I SECS - Tho t ir:x: in seconds re turned to t he cal 1 ing 
prognm. 

3.6. 3.3 Labeled Cc:n:x>n - ll'one 

Figure 16 illust rates the proccssin& fl°" for fonction 
lSf.CS ( ITl},n::) . 
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3.7 Sl.OOJTII£ lS1 Ill CNTll·D 
3.7.1 PURPOSC 

lnitioli:es the Sen..c;or Indexed Identification Arrnys frOl:l 
the bi.nary coded Lru\e Sensor Table Block according to the 
chnroct.cr coded Sensor Definition i\rrnys fl"OC'I the !leader Block . 
In nddition, the Sensor lndexed St atus Arrars are initiali:ed. 

This subroutine is called from the min control prograi:t. 

3.7 .2 PROGR.\'1 S\WPSIS 

The first 00 LOOP docs t:he initinli:uition of the Sensor 
Indexed ldCtltification Arr:1}-s, the Sensor Indexed. Status 
iu'r.lys, and part. oi the Station/Sensor Cross-Reference Arrnrs. 

Divjsion and the FORTRAN remainder function ~DO are used 
to isolate the binary coded vnlues of the l.nne Sensor Table 
Block record. Sec Figure 17 for illu.strntion of record. 

The Sensor lndexcd lden1:ification ArTa)'S (/>Wt-\Y3/ , lfl\'Y , 
ISTA , IDIR , Il .. m'P,11..W) arc either set L-qu:11 directly to the 
isolat ed binary coded ,.11uc or indirectly b)• the corresponding 
Sensor Definition Arrays (/ARAAY1./ ,FRlWS ,OlRCTS,L'lll'CD) . The 
s tation nur:iber (ISTA) nnd the l:me type nurbcr (100) are $Ct 
directly. The f~':lY seg;:icnt (lf"'Y) , f~-ay direction ( 1D11~ 
Md lane type ( IL.\TI1') arc ~ct indirectly t o frce\."JY sei;mcnl 
code (FRWYS) , frCC1<-ay di rec t i on code (DI RCTS) nnd 1 nne type 
code (L\1TO)) , respectively. 

!\ext the Sensor h"1excd Status 1\rrars arc initial i:~. The 
sensor stnte (MBAI) and the sensor on-off suiws (STATIJS) art' 
set directly ro the isolated binary coded vnluc. The lnst 
time of changi: (LITIMr) is set to the absolute startin~ t iCJC 
(MTI.ME). 

'The input/output sensor cross-reference nrrn)r (I~EX) i s 
set to the current sensor counter (ISC.\S) . 

Processing continues until the current sensor counter 
(Jsn-5) is the tota l nu:::bcr of sensors ~) in the Lane 
Sensor Table Block. 

Toe SC<"Onc! 00 LOOP then ~l<.ulatcs the ntd>cr of sensor!> 
per stotion (l'-SL\S) for the total nt.r..bcr of stotions. 

3. 7. 3 PROGRAM 'IIORK ARL\S 

3. 7 .3. 1 Swi tches - None 
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3.7.3.2 Counters and Acamulntors 

lID!P - Used to hold ten:porary values while decoding 
the binary coded lane Sensor Table Block. 

!SENS - 00 LOOP pointer indicat ing the sensor index 
:,.U.!BER. 

JDEX - 00 LOOP pointer indicating tho station index 
numbci-r-. 

3. 7.3. 3 L.:ibeled Camion 

Area: /Q{SOO/ 

Variable: "°5ENS - Uses. 

Are:i: /81.JXK0/ 

Variables: !BYTE - Uses . 

n-n, - Uses. 

Area: /MUv\Yl/ 

Variables: NSENS{l70) - calculotes the values . 

1NDE<(341) - Sets the value. 

Area : / Ji.AAA Y?./ 

Variables: FRJ\'YS (S} - Uses these literols. 

DTRCTS (8) - Uses these literals. 

tNrPCD {20)- Uses these literals. 

Arett: /ARP.AY3/ 

Variables: l'Ri'Y(341) - Sets these constants to 
their corresponding literal values . 

lSTA{541) - Sets these constants to 
their corresponding 1 i teral \'alucs. 

JD1R(341) - Sets these const:ints to 
thci r corresponding l i"ternl ,•alucs. 

ll.NJYP(341)- Sets these const:lllts to 
their corresponding literal ·values. 

69 



IL.\0(3H) • Sets these constants to 
their corrcspondi!lil literal w1ues. 

Arco: /AAAA.Y4/ 

\':i-ri3bles: MBAI(3.U) • Sets these \'lllues . 

LlTD:E(341)· Set s these \':llucs. 

STAlUS(341) • Sets thcSe vnlucs . 

Are:i: /Bu,J,.TJ 

Varfablc: LST(3,>il) • Used . 

3.7.4 fl.Oli\Oii\RTS 

r:lgUTe 18 illustrn 'tes ·the processing (l()I( {or :;ubrout ine 
LSTl t-. Q-!rll-E) . 
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3.8 SUBRllfT1l£ lS1U1T <llSTO)) 

3.S. l PURPOSE 

This subrout ine hnndles ol l of the 1/0 for listing and 
changing the station index number . h is called by subroutine 
NB\l.IM only ·to list and/or ollow ch:J.nges to be Cl.'lde to tho s t a­
t ion index rucbcrs. 

S.incc the ·type of 1/0 devices vary greatly from insta.llntion 
t o installntion and tho t)'l)C of progTIIJII input and ouq>ut de­
pends upon preference of tho user , chnnges -.111 probabl y be 
made to tho rending and '-Titing of the s ution index nu=bcr s . 
All or the I/0 fol' inputting and outputting of the s tation in­
dex numbers has been isolated in this subprogm:i to facilitate 
easy ·lllOdificntion or changes. 

3.8 . 2 PROGR..\.\I SYN:>PSIS 

nus subroutine will do one of three processes according t o 
'the value of the listing code (LlS'IU>) received from the 
cal 1 ing program. 

l'hcm the listing code value is : ero (O) . the 111Cssage 
'OEFA1Jl.T VAWF.S ' and tho values of t he station index Tlllllbors 
nre output to a lis ting or disploy device (Pl.IT). At this 
point, c~es to the stat ion index nt.Clbcrs can be nadc , if 
dcsiretl • on the input device (GET), 

llnen the listing code wlue is less th:m ::ero (01 , the ll!C'S· 
sage • lRRrCOVEAABLE EMOR' and the \'Olues of the suit.ion index 
rud>ers ore output to the list ing or display device. The st.a• 
ticn index mr-.bcrs that 1,-ere detemined t o be in crTOr arc 
indic.itcd by the negative v:ilue of these parnmcters. At this 
point , changes should be 'lll:lde to con·ect the errored values. 

l\bcn the 1 is ting code value is greater than :ero (0), the 
cicssngc 'VAWF.S 10 BE USED' is output to the listing or dis­
plar device and the new station index m.cbcTS ore output for 
the last tb:lc . 

All of the new s totion index nu:rbcrs to be used aist be 
input since a vn.luc of less than or cqwi.l to zaro signifies 
that a frccw.iy seg,.icnt is to be delet ed . 

S. 8. 3 ~! WORK ARf.AS 

3.8.3.1 9..titches 

LlS'IU> - Argument received Crom the colling program. 
Lists message and key par.lt!Ctcr s and my nll01o· 
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changes 1:0 be mde according t o the value . 

0 - Message ls • ~IE ERROR'. 
Expects input to change parnmeters. 

• 0 • Moss.:ige is 'DE.f'AULT VAUJES'. Al l ows 
input t o ch:lnte parameters . 

0 · ~r ssage is 'VAUIES TO BE USED'. 
Input is not a l lO\<"ed . 

3.S .3 . 2 Count ers :ind AcC\IIIJJ.n tors 

I· An:ar subscript pointer . 

3.8 .3 . 3 Labeled f.cs:Dn 

Area: / AI'.P.A"r7 / 

Variables: l!EG.STA(4), eiDSTA(4) · These arrays con· 
titin tJ1e beginning nnd ending s t a t ion in· 
dcx numbers . These values are output to 
device M , ·then changed t o new values 
fran device GET. 

Are:i: /All.YO/ 

Variables: GIIT, IV!'· These devices are used for 
input and outfAJt, respect ively . 

f-[gure 19 illustrat es the processing now for subroutine 
I.S11Mf (LlSTO>) . 
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3.9 SLMlrrll£ l.ST(lff 
3.9.l PURroSr 

Prints a listing of the Sensor Ind"CX Table. The lane sensors 
are listed by freeway sei,:ient , stat ion and sensor type 1,hen re· 
quested , ns sho\.n in Flgure 4. 

This progT3!!1 is cnlled frCIII the c::iin control progrm:i if it 
has been requested . I t my be executed twice if the station 
lwts of a frecw.iy scgi:icnt arc ch:mged. See Section 3.0.2 for 
det.nils. 

3.9.2 PROOIWI SIWPSIS 

There arc three (3) nested 00 LOOPS that control the listing 
of the lane sensors . The outside controls the frcei,-ay scs,ncnt. 
1he next controls :the fr~-ay station . The iMcmost lists the 
lane sensors. 

1he outside prints the freeway sci,ncnt mmiber and the be· 
ginning and ending stations nnd c;cnsor index mnbcrs. Also, 
the beginning and ending station index mmibers arc derh'ed for 
the l ir.u ts of the next 00 LOOP. 

The second gets the beginning and ending sensor index nuc· 
bers for the l iLits of the innen:iost. 

The thin! nnd innemost. 00 LOOP does the actunl listing of 
the sensors. One blank line is printed between the sensors of 
each free,.-:iy station. The sensor index nlr.bcr , !rec,-'3y, s t.a· 
tion , direction, lane type, lane type nucl>er, the t-!aAT code of 
t.he sensors and the stption index llUl!lbers arc printed on each 
line. 

1he envi:0TU:1Cntnl sensors nre listed last 3S a group. 

3.9.3.1 Switches· ~nc 

3.9 . 3.2 Counters and 1\Gamulators 

!SQ.ITS • The free\o.iy se~t m.cbcr currentJy being 
listed. 

JBEC, JEXD • The beginning and cniling sensor index 
nu::bers of the frec,.-.i)· segcient being 1 :is tcd. 

JBJ:C, IEND • The beginning and ending station index 
ruobor used to set the limh s of the stat ions of the 
f rCC'-.:iy sei;,:cnt . 
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IDEX - The pointer indiait ing t.hc station index nl.C· 
bcr of the st:ation currently being pr inted. 

IstNSl , ISE\'.52 • 'Tl-! begin.T\ing a.'ld ending sensor in­
dex md>er of the su1tion currently being print ed. 

lSENS - The point er indicating the sensor lndex nu::l­
ber of the sensor currently being 1 istcd. 

3. 9 . 3.3 L:lbelcd Coamon 

Arca: /AAAA.Yl / 

Vnrinbles: 1ASCMf(2 , S) - These \o.i r i3blcs nre used 
SINDEX(171) to control the list ing. 
NlSTAS{2,4) 

Aren: /AAAAY3/ 

VaTiables: IAl'Y(341) 
ISTA(341) 
IDTR{341) 
lum'P { 341 ) 
100(341) 

Arca: /AAPAY4/ 

- All of these lit erals Md 
\'alues nrc print ed . 

Vnr inbles: t.!BAl {341) • These init ial V3lues nre 
pr ,int ed . 

Arca: /Al.LIO/ 

Var iable: LP • Sydx>lic unit JU.mlbcr used for out• 
put. 

3. 9 • 4 Fl.O,'Ol,\RTS 

Figure 20 illust r:it e~ the processins; flow for subrout ine 
LSTOOr. 
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Area: /~T/ 

v.,riables: ,GFACTR 

oorror - Will be changed to whatever is 
read . 

Area: /'clJXJU./ 

VoTiab1cs: All except TSfAR'f :i.nd TFINAL. 

Area: /A.TfRi\'"\7 / 

Variable : 1.lMiiS 

Aren: /ALLlO/ 

Variables: GET • Used for input device . 

PlIT • Used fo r listing device. 

3 .10 . 4 FUl'i(llARTS 

figure 21 illustr.u:es the pro.::cssing flow for sub1·outJne 
LSTPRM. • 
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3.10 SU!mJTltf LS1m1 QISTCD) 
3 .10 .1 PURPOSE 

Tiiis subroutine handles all of the 1/0 for listing and 
changing the kcr parnmctcrs tlult. control the ouqiut of the 
documcntntion information; the outpUt of the coo:puted stat is­
tics; the t ime poriod , fre«!\i'll)' stations and int ervals for 
"ilkh the suitistics ore CCl!lj1Utcd . Section 2.5 describes the 
coq,lete procedure . 

This subprogram is called by subroutine PRMillS to list and/ 
or oll()I( changes to be mnde t o the key parameters. 

All of the I/0 for the in?Jt and ouq>ut of the key para­
meters has been isolat'cd in this subprogr llll\ to fncilitate 
easy ClOdilicntion or changes . 

Since the type of I/O devices ,-nry gre:itly froo installa­
tion to installation and the type of prognun inrut and out:put 
depends upon preference of the user , changes will probably be 
made to the reading and \.Ti 'ting of the key parameters . 

3 .10 . 2 PROGIW-l SYNJPS1S 

This subrout ine 'h'Ill do one of three ~esses according 
t o the value of the listing code {LJST0)1 received from the 
calling program. 

i\'hcn the listing code value is :ero (0) , the message 
'DEFAULT VAUJES' and the values of the kc)" parar.ieters are 
ouq,ut to a listing or display device {PUT). At this point, 
chnnges to the key parru:ieters can be m:lde , if desired , on 
the input device (GETJ. 

\\hen the listing code value i s less than zero (0) , the 
r:icssage 'lRROCO\'ERABLE ERROR' and the values of the key para· 
ceters are output to the list ing or display device . The key 
parnmeters t hat were detenninoc to be in error arc indicated 
by the negative value of the paTilll!'!ters . At this poin·t . 
changes should be m:ide t o correct tJie errorcd JX)rameters . 

hhen the l isting code value is greate r than zero (0) , the 
lllCssage 'VAUJES TO BE USED' is outpUt to the 1 ist.i.ng or dis­
play deYice nnd the key par:imetcrs ore output to the li~ting 
or display device . 

The key parnmeters ar e read into tcmpora:r;- storage except 
for the ou-q,ut code (OOTI'UT) nnd the change station li.'llit.s 
code (LI?>UTS). The tcmpor ar r values arc cocrparcd to zero 
for cacl1 of the re:m.i.ining key par.imeters. lf ·the value read 
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is great er than zero, the corresponding key pa~tcr is set 
to the value rend. Otherw'ise , the original \'lllue of the key 
par amet e r is prcsen•cd . 

3.10.3 flROGRA.\! 1''0IU( AREAS 

3. 10.3.1 sw.it ches 

L!STCD • Argument received fnn the calling program. 
Lists cessnge and key panicctcrs o.nd my allm.· 
changes to be rode according to the \'nluc. 

0 • Mcss:ige ls 'l RRfOJ'.'ERABU: ERROR' • 
Expects input to change pnr31:1Cters . 

• 0 • !,kssage is 'DCFAULT VALIJFS' . Allai--s 
input t o chnnge p:irncctc rs . 

0 • )lessnge is 'VALUES TO BE USED'. Input 
is not allai-'ed. 

3.10. 3.2 Counters o.nd ;\cC\.CUlotors 

The following t cq,orary storage l ocations arc used 
to store the new key ))4..icet cr values input vlo de· 
vice GEI': 

lms'l • UI'Dl~T 

IID!P2 • AVGl ~T 

lm-lP3 • LSTlITT 

ITe-lP.: • ISl"ART 

1m1>s • IFlx.\L 

tm1P6 - S-!Purr 

Rm-!Pl • GFACTR 

3.10. 3.3 Lnbelcd Com:ion 

'The following vnr iables , except where noted , con· 
tain their default values froci subroutine PJNTRS 
a..'\d cnn be reset to a nC\<' vnluc great.er than zero 
by inputting new values throu&,h the input device 
(G£1') . 
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Arca: /CNSn,.'T/ 

Variables: CFJ\C'IR 

oorrur - Will be changed t.o whatever is 
read . 

Arca : /i,ID:,Kl/ 

Variables: All except !START and TFlNAL. 

Arco: / AJU1Jt '7 / 

Variable: LIMITS 

Arca: /ALL10/ 

Variobl cs: GET - Used for input device . 

M - Used for listing device . 

Figure 21 illusttotcs the processins flow for subroutine 
~t.. ' 
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3.11 SUBIUITUE fatlM 
3 . 11 . l ~ 

Detcn:rl.nes and verifies 11C1, stnt ion limits for the incident 
segments . Permits the user the capability 0£ ch:Jnging the 
nucber of sensors, stations and incident. segments for "tlich 
stntist ics are to be ca:iputcd, if requested. Changes all of 
the Scns.,r nnd Stat ion Cross· Rcicrencc J\rrnys . 

This rout ine is called only i f the s tat ions for "hkh the 
sUltist ical \':llucs nrc calculated are to be ch:Jnged. C:11 l s 
t o subroutine LSn .. Mr nro made for the act ual I/0. 

3 .11. 2 PROGRAM SYNJPS IS 

The Station and Sensor Cross-Reference Arrays , the Sensor 
Indexed Ident if1cat ion Arrays and the Ft"ee\o'3)' Scgmcnt ldent i· 
ficat ion Al"r'3ys ore sa\.'ed in ter:pornry st.or.ige and reset t0 
:cro in the first three 00 LOOPS. The list ing code {llst'CD) 
is set to display the , ·nlues of t he existing sution index 
nUJllbers for tho fTecway segments. Then a cnl 1 is 11'.ide to 
subroutine LSTl.Ml' to display the station inde.-< ntmbcrs nnd 
allow crumges t o be rode. After returning frm ~broutinc 
lST1.\fT, the listing code (LlS1U>) is reset to indicate an 
error and allow changes. 

The fourth 00 LOOP then coqiutes the ne'l,i m.c.be1 of seg· 
ments {NSGITS) , the tccporary beginning nnd ending station 
index nui:bcrs of the se~ts ~lLST,\) and the tot3l mnber 
of rrcc ... 'tly stat ions {MLSTOT). If ci ther t:he beginning or 
ending s t.it.ion index nu::ibcrs of a free,,.'tly segpcnt is less 
than or C<)ll:11 to zero, oil of the s tations for the se~t 
are deleted. 

. 
This fourth 00 LOOP also ver ifies the new station index 

m.atbers and it is an error if the number of segi:icnts ~ITS) 
is cqunl to :tero; tJ1c ending stntitn index number is less 
thnn the beginning; or if :in ending station index ru:-.bcr is 
greater thnn tho or igir~11 number of stot ions (N-ILSTO) . If 
3n error is de tect ed for :my of the above , the station index 
numbers of the corresponding sei:,:icnt nld>er ore C1Jl tipl icd 
by o factor of negath-e one; o coll is ~n mdc to subrou· 
tine 1ST1.\fl' to displ ay the vnlues and o11oi. corrections. 

The next three ne:.:ed 00 LOOPS reset the St:ition and Sen· 
sor cross-Reference 1\rrnys, t he eighth 00 LOOP resets the 
Sensor Indexed Identificat ion Arra)'S , and the last 00 LOOP 
resets the Frccw:iy Scg,ncnt ldenti£ic.1 t ion ATTll)'S . 
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nu~n 'the l ist ing code (LISTCD) is 'reset t o indicate ver ifi­
cation of the ne,.: station inde.x n~rs and the last cn.11 to 
subroutine LSJU.fT ,is =de i:o clisplor the f in31 values used. 
Control is then renirned to the lll:rin control :program. 

3 .11. 3 PPDGRAM l\\'.lRK AREAS 

3 .11 . 3 .1 Switc.~cs 

LlSI"CD - Tho list ing code passed 'to subroutine 
LSTIMT t o display and/or al low dinngcs to the sta -
tion index numbers of n frec,.-ny segment. 

< o - Print ' lRRECO\-'F.AABLE 'ERROR' message 
and list stat ion index number values . 
Elcpccts ch."lngcs t o be made • 

• 0 - Print 'OEF,\ULi VALUES' message and 
list stat ion index nu:nber values . 
. All<n.-s· changes t o be made . 

> 0 - Print 'VALUES TO BE USl::D' message and 
lisi; st.ntion index 'n\l!llber \'lllues. 
Neither expect s nor allows changes to 
be cade . 

3.11 .3. 2 Count e rs and :\ccu:rulnt ors 

The following scalnrs and arrays are tClli)Orarr 
st orage locations for the original Station and 
SC!nsor Cross-Reference lnta : 

"''IISTO - Total number of frec\..t)' s t a t ions 
(l-lLSiOT). 

NlOISf - Total m.miber cf stations including 
cnvironmcnutl stat ions ('IOISLA). 

:1'-:S!NDE(i71) - Sensor index number of the first sen­
sor nt n frce-,.ny stat.ion (Sl~l -

»ILSTA(2 .4) - Beginning and endin& stat ion index 
number of a sepnt ML.STAT) . 

N~CTLN(170) - ?--ur.ber or act ive l ~s at a fte("lo..iy 
stat.ion (Acn.\S) . 

1'.XSENS(170) - Tot al nUClbcr of sensors at a freeway 
stat ion. 

NI.ASG!(2, S) - Beginning o.nd ending sensor indc.x 
tv.rnbcr of a segi:ient. (lJ\50,fl') . 
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The following nrroys :ire t emporary s torage locat ions 
for the or iginn1 Sensor lndexed 'Ident i ficnt ion 
An"3}'S: 

NIA-iY(34l ) 

NlSTA(341) 
(!STA) . 

1''1D1R(34l) 

NL\Tl'P(341) 
(IU-.'n'P) . 

• tit er.11 code for fr eeway ( ! FWY) . 

- Tnteger value for stat ion nunbcr 

• Literal code for direction (lDlR) . 

- Literal code for sensor lane type 

N100(S41) • Integer value for the sensor lane 
t>'PC count (Im:>) . 

1 

lOEX 

lSENS 

• Miscellaneous 00 100P pointer. 

- ~ station index number. 

- l\'e\.• ~enso r index rnxnbcr . 

NSTAl , NSTA2 • Originn1 beginning and ending 
station index ntnbcrs. 

NSTA • Original station index number. 

1SEXS1, ISENS2 · Originnl beginning and ending 
sensor index numbers . 

lSENSO • Original sensor index nl.Gllbcr. 

J - Ne\.• sensor :i:ndex point er for 
Printable Sensor Index Arrays. 

3.11.3 . 3 Labeled Camx,n 

,trea: / AfffiAYl/ 

Va:r.hibles: All of the variabl es a re reset. 

Area: /AAAAY3/ 

Vnr inblcs : All of the \"t1rinbl es are reset . 

Arca: /AP.AAY7 / 

Var inb'lcs : llECSTA(4) 
ENDSTA{4) 
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J=igurc 22 i llustrates the process Ing flow for subro-ut ine 
~1.(M. 
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99 

SET FREDv\Y, 
DIRECTION 
UPSTREAM M'D 
IXlllSTRF.Al.l 
SL\Tl<NS RlR 
E I :Q. • 

LISfl}.~ 
• 'IO 

L1Sf 

RE1URN TO 
CAllER 



3.12.1 PURr0SE 

C:llculates the pulse dumtion (mcbcr of ('Ulses) from nmicu· 
lar on-off times for a designated sensor. 

11lis routine i.s called from subroutine OCCVOL. 

3 .12 . 2 PROGRA.~ 5'WPSJS 

The sensor off- time (lTIME) i s either the time th:lt o vehicl e 
Left the sensor o r the updnte time. The pulse duration is the 
diff~rence bct'-'CCn the sensor of:f ·dmc (1TIMEJ and the on time 
(LlTJ}IE) of a sensor divided by tho nl.Cllbcr of milliseconds per 
pulse (DFACill) . Ol and off t u:ies arc in milliseconds . The 
fonzula used i s os folloi.'S: 

NPULSE • TTDIE • LITDIE(ISENS) 
' bh\tlk 

3.12 .3 PROGRA.\! t.ORK AAu\S 

3.12.3.l Sw'itchcs • None 

3.12 . 3. 2 Counters and ,\eclll11llators 

ISDS • The sensor index racbcr. The ,-nluc is un· 
changcJ. 

ITDIE - Either the sensor off · t i.J:lc or die update 
ti1110 in milliseconds . TI1c va 1 uc is unchnnged . 

~ • The calculated ntr.bcr of pulses or the 
pul se duration value returned to the colling pro· 
gr.:u:i. 

3 .1 2. 3. 3 L:lbcled Coa:xm 

Arc.I: /DSn,T / 

V:irloble: DF;\CTR • Used in the fomula. \'olue not 
changed . 

Arco: / APJl.AY4/ 

V:iriables: L1TIME(3-l1) • The on·ti.J:lc for t he sen· 
sor . 

3 .1 2.4 Fta\'O!ARTS 

1'bne . 
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3 .13 st.mlITI t£ tml 
:S .1:S.1 PURPOSE 

This subrout ine init iaUtes syd)olic unit racbers or the 
1/0 devices md int eger const ants used to decode both the bi­
nnry coded Lane Sensor Table Md the Cont inuous Time Series 
Data Blocks ! r am the i nput dtlui tapes. 

This subroutine is the first subprogr:m cnlled by the con­
trol prognm (sect ion 3.1). 

3.13. 2 PROGRI\\I sm>PSIS 

Since each ccq:,uter uses di ffcrent FOR1lWi symbolic unit 
ru=bers for the I/O devices , Md to be consistent wi t h the 
users environoent Md ovoid special job control , i t is ex­
pect ed that these uni t nu:rber s "'ill be c:h3ngcd . 

The bulk oi[ the input do-;a tape consists or binnry coded 
bytes . "'i th 12 bytes per logica 1 record. The decoding sub­
rout ines tsTIN Md CTS:!IBR use int eger const..1nts to isolnte 
bytes of a record . These constnnts arc set llSsu:ling a 4 b)'te 
(32 bit) l<'Ord length. 

The siq:>le '-'llY t,ould be to use a O.\TA BLOCK subprograr.i or 
use mTA s t atements . Hol.-cver , these ar e considered t o be 
FORTRA.~ Extensions. The solut ion used lo,'3.S to USC vnr iables 
for the I/O sycibolic unit rrur.ibers and the integer byte con­
s tants. These ~ r e put in Labeled Coaroon areas /ALLIO/ and 
/BU:X:.XO/ and arc initiali:ed by n cnll to this subrout ine. 

The , -:iriables a re assigned a consw:nt vnluc by using the 
fORTRA.', assigrclcnt s ta temcnt s . 

3 . 13 •. 3 ~ ,, tiORK ,\Rf:AS 

3.13. 3. l Sl<itchcs - None 

3 .13. 3.3 Labeled Coi:rnon Arens 

/BIJJCKO/IBYTE, DIii' 

lB'l'TE is set to 2S6 for 9-cr:1ck t .tpe 

IHW is sot to 6S536 for 9-track tape. 

101 



/ALL1O/M,GET.,LP ,TPlN, TIWr 

Gl:i is set t o 101 nnd is the input device 
used to r ead c.h:tnges t:o t1te key parameters 
and s t a tion index nUl!OOrs. 

AA is set t o 102 and is the output device 
used to list or display the key parameters 
and station index nunbers. 

n•IN is set t o lOJ and i s the input: data 
tape devi ce . 

nurr i s set to 106 and is the outpUt de· 
vice used 1:0 save the documentation infor· 
m::ition , Labeled Ca:rion areas and the com· 
put ed s tatist ics to be used as input for 
user 'k'Ti tten progTllll:S. 

3 . 13 . 4 FLO,·av\RTS 

LP is set ·to l0S and is ·the output device 
used for listing the documentation infor­
oot , :m , Lane Sensor Tabl e and the com· 
put:ed statistics . 

Figur e 23 illustrates the processing fl01; for subroutine 
~11.2. 
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. SET ( ffiYTE) 
BYTE 
00.'lSu\>.'1' 

. IT .:71 
; INP\Jr 
DEVICE FOR 
RFADIN:i 
Qii\.\Q:.S 

SE'!' (WD rumrr 
DEVICE roR LIS'rt"li 
0-11\.\'Gf:S 

scr (11>.U.') INlUf 
DEVICE FOR RE.\DOO 
DATA TAPE 

SET (TroIT) wm.rr 
DEVICE roR SAVI!\~ 
n\TA 

SET (LP) oorM 
; DEVICE roR Ll5rlN'.i 
MTA 

RTS 

Flru£ 23 
SUBROUTINE ITTU 
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3 .14 stoo.rn t£ ocoo.. en 
3. 14 • I PURJlOSE 

Collects raw occup:mcy duration and \"Olt.a: c01mts for lane 
sensors th4t h:we hod vehicular crossings. The data is col­
lected and saved for cnch update tiJ:le inten'.11. At the end 
of c.ich update time interval other routines arc initiated to 
cor.p.1te , list and write to t ape statis t ical data. Also , 
Scnso ... lndexed Stntus ,\RRAYS are mintained for the current 
upcl:l · , t il:le in t e r\lal . 

3 .14. 2 PRCA. \.\! SY~PSIS 

1 ,is routine is called b>• the min control program •with 
the 'irst CGntinuous TiJ:le Series Cnta Block Record l'll.Cber (I) 
pa!' l as an argu::ient. T:us routine then makes calls to the 
sul .iutinc listed below: 

CTSDBR - Derives the on-off srotc , on--off tiJ:IC , sensor 
status Md sen.sor index m.mibcr from the Conti.ruous Tmc 
Series l:ntn Block record. 

NPULSl: - Cnlculotes the pulse durntion for o lMe sensor . 

IJl'n\TE - Controls the cor,puting , listing anJ i.Titing to 
tape of the sutistical dn'tn. 

TAPElN - Reads the Continuous Tioc Series tnu Block from 
the input dota t:1J>C . 

There arc o-,o (2) nested 00 LOOPS and several condit.ionnl 
Go To s tntcmc-nts thnt control the execut ion of die subroutine 
logic . 

After the first table of each of the ring buffers are set 
to zero the outside 00 LO:>r processes a Continuous Ti.cc 
Series Data Bloc~ one record at a til:le. A cal 1 to subroutine 
CTSDBR is rode to decode the on-off stnte ( ICN>FF) , the on­
off tu::c (ITO.!E) , the sensor starus (l'MBAI) , and the sensor 
index mr..ber (ISI:.'5) for the record nunber and loop pointer 
(NU',!BCR) of the Cont inuous Til:le Series Data Block. 

After returning from subroutine CTSDBR o chec.k is 1T10de 
coa:pnring the sensor index number (lSENS) of the record to 
see if it is to be included in the c~ted stlltistics . If 
its \":llue is zero, then the next record is processed. 

,\ check is then mde c(q)(lring the on--off time 1oith the 
upd:1tc ti.De (IJPOTIM) . llhcn the record on-off time is greater 
th4n or equal to the update dee, it is tu:ic to do the coq>u· 
tation of the stnt isticnl datll but first the rnw occupancy 
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sensor entry is incrci:icntcd by one. lf the on-off stntc is 
off, the raw occup:mcy ring buffer sensor entry is increased 
by the OCc:up:lJlCY duration c~ted fTOQ the last sensor acti· 
vity indicato r (LlTO-IE) and the record on-off tiJ:le ( ]TIME). 
In either c.ise , the lndexed Status Arrnys (LlTIME, STA1US, 
MBAI) .ire unconditionally changed to reflect respectively the 
record on-off ticie (lTIME) , on-off suite (JCN>FF) ond the sen· 
sor stat e (IMBAl). 

The sensor state (D-!BAI) for the record should have the vnluc 
of one (1) for the volues o( the corresponding sensor to be 
vn lid. 1ncrc is not ony logic for verifying this suitus code 
in this prognm. 

linen all of the records of the Continuous Time Series lbt:i 
Block hnve been processed the next data block is rc:id fra:i 
the input data tnpc. lf an end-of-file is re:id i.nstc.id of o 
d4ta block the subprogram returns to t.hc min program for end 
of progrnm clean-up. Othcn.i.sc , the subroutine continues to 
process the :rocords as explained above. 

3. l .l . 3 l'l~X~.AM ~ AREAS 

3. 1-1. 3 . 1 S..-itchcs - lbne 

3.14.3.2 Counters nnd ,\ccu.:ulators 

I - Initially indicates the first record of the 
first C.T.S.D.B. 'to be processed . Thereafter is 
reset to one (J). 

:,U.!B · ls set to three (3) before calling subroutine 
TAPEIN. Returns 1<ith the nmber of records in the 
C.T.S.D.B. or ::cro (0) if on end·o(-file was en­
countered . 

J • Tndicntcs the sensor index ntmlber for the 00 
LCX)p thnt docs the oa:up.-mcy duration housekeeping 
:it the upd;lte ti.i:ie interval. 

3. 1~ . 3.3 Labeled Coc:IJxm Areas 

Area: /OSTh"f/ 

Var iables: IDSE.\S • 00 LCX)P i:tl.Xil:u:I 11lllgc constant. 
Value is not ch."lilged . 

~\\XUP • Used in a conditional return 
s tn tcl:lCJ\ t . 

Arca: /VP.BL/ 
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VaTiablcs: LPTR., l\'f'TR • used as constants 

UPDTIM • Used ns n constant 

Variabl es: f'U.!BER • 00 l.OOP pointer 

I<N>FF, l>lBAl, ISBi'S., JTIJ,JE - Set by n 
c.ill t o subroutine CTSDBR 

Area : / Mm;\Y 4 / 

Vnrinblcs: All of tho vnriablcs nre updated to their 
respective values for the last record 
nnd/or last update t il:IC int<-rv:il. 

Arca : / l'ulJ/J\ YS/ 

Variables: These tables arc maintnined by this 
routine .. 

Figure 24 illustrates n1c processing flow for subrominc 
OCCVOL(l) . 
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OCC\IOL 

oo LOOP .too 

?\'I.MB~ OF 
se.soRS 

SET RAW OCC . 
lllRATIOO 
TO ZERO 

SET RAW VOL. 
Ol.l\'I' TO 
ZEii) 

SET I.AST RE0JRD 
TO BE t'la.X.ESSB) 
TO MU IJ.l.N. 

00 LOOP 490 

RECDRllS 01' 

CTSDBR 

DEOJDE 
Rf:(l)RJ) 

YFS 

YES 

00 LOOP 420 

w.mEROF 
SF.NSOO.S 

FICHE 24 
SUBROOT I NE OCCVOL FLCJlrOWIT 
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PULSE OORATION 
10 ~TE TIME 
roR SENSOR 

ADD PULSE 
OORA TlOO 10 
RAW OCWPA!C'i 
RTh'G BUFFER 

Rl:SET NE>.i MW 
OCC . IXJRATION 
RING BUFFER 

RESET~MW 
mm!E camr 
RING BUFFER 

RESET lAST 
: ACTNln' TIME 

TO UPMTE TO 

FIGU1£ 24 (coor1NUED) 

SLllROVTINE OCCVOl FLOI-OiART 
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A1ID PULSE 
WRATIO:.~ TO 
RAW OCC . Rl~ 
BUFFER 

m.:Re-1!:Nf 
RAW VOL . 
RING BUFFER 

RESET u\ST 
ACT1Vln' TIME 
TO RECORD TIME 

cp 
RESET ON/OFF 

. STATE m RErolID 
YALUE 

RESET l>DD- BAD 
·N::r ./ffi\CT. 
STA1US TO 
REOJRD VAUJE 

YES 

SET FUt<;T 
. 'RECORD T() Bf 

'PROCESSF'J 1\) 

Ml?\'1Ml-' 

SET TAPETN 
~TCODE 
FOR CTSDB 

FI~ .2lJ (eotrrttllED) 
SUBROUTl NE OCCVOI.. FLOOIART 
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TAPElN 

lU:AD 
CTSDBR 

RTS 
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3.15 SlOOJTlt£ PRUIT 
3.1S.l ruRl'OSE 

This subrout ine lhts the ccx:.put cd s ta t istical Jnta . Sec 
Figure for illuscratior of listins. lt car be c.illed by 
subroutine UPO.\TE if th\! user has requested a h.'lrd cop) of 
the dn tn to be output. It calls . subroutine PTJJ,U:, 

3 .1S. 2 PROGR,\'1 SYl-Dl'SIS 

Subroutine rRIKf is called e\"ery listing til:le inten-aJ 
from subroutine lJPD,\TE if the printing of the \'alues has been 
request ed (sec CXJTIVT, Appendix,\) . Values nrc printed by 
se~nt , frcc"-'ll)' stat ion and sensor. 

There :ire three (3) nest<'C! 00 LOOPS .tnd three (3) pointers 
th.'lt control the order o( printing . The first 00 LOOP and 
pointer control the rrintin,g of ~ch segment. Th,_, second 00 
LOOI' and point er control the printing or the stn· ions of the 
cunent ~gN.nt nnd the n,·eragc of th<' roinlinc s tations . 
The t hird 00 LOOP and pointer control the printing or each 
sensor . 

The first 00 LOOP starts each scg,:ic,.t on a O(."'- ~ge , wilh 
the int en•nl end t ~ • . beginning stat ion and ending suiticn 
printed . It also gets the bcginnln!: arxl ending station index 
for the lwts of the next 00 !ff-r. 

The second 00 LOOP set!> up the pointers and counters for 
t he third 00 1.00P . 1 t gets the rnnber of ncth'c lo.nt!S for 
coch station and the bci:inning nnd ending sensor index n\JII• 
bcr for the liJ:litlt of the nCJCt 00 LOOP. It nlso pr ints t he 
heading for the values to be print ed. 

The third 00 LOOP docs the printing of the sensor and a\'• 
erage values. The a,·ernge \'alues arc separated from the 
ll'.ainline sensors and the non-mainline sensors by one blanl-. 
line. 

3. 1 S. 3 .1 S1o,·i tches - ?-<>nc 

3. 1S . 3. 2 C.Ount ers and ,\ccu::ula~ors 

IID!l'O - The listing t il:.c rn seconds of the s tatis­
t ics to be pn.nt~. This nrj;lCCllt passed to sub· 
routine rTI?-113. 

IID!Pl , 1IDIP2, IIDIP3 • The hour . minutes and 
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seconds, respectively. for listing the time of the 
suit istics t0 be pTinted . 

ISG\fl'S • The :fTc;cl.'il)' segment number currently being 
listed . 

JBEG, JENO· The beginning and ending sensor index 
nunber used to print the beginnilllt and ending SOI· 
tion of the segment beins printed. 

IBEG, !END • The beginning and ending stat ion index 
number used t o pr int the beginning and ending st.a· 
tion of the .scgJllCflt. being print.cu. 

IDEX - The point er indicating the stat.ion index nllill· 
ber ,of the stat ion currently being printed . 

OOLNS - The counter that indicates the cun-cnt 
mainline sensor being printed. 

'IN)LNS - The ·tot.al number of mainline sensors for 
the s t at ion currently being printed . 

ISENSl , 1SF.NS2 - Tite beginning and ending sensor 
index mimber of the stadon currently being printed . 

!SENS - The point e r indicating the sensO'r index nllll· 
ber of the sensor currently being print ed. 

3 .15.3.3 Labeled Conm:>n 

Area: /VRP,l.J 

Variabl e: UPDTIM • The tice for which the data is 
printed . 

Area: /AAAAYl/ 

Variable: L\SGTr(Z , 5) • Used !or the beginning and 
cndmg sensor index number printed in the 
heading for each seginent . 

SINDEX(l71) - Used for ·the f i rst sensor 
of the stotion to be printed . 

'MI.ST.AS(2,4) • Used for th.e first and 
last station index number for the second 
00100P. 

ACTlR,(170) • Used for the n\Jllber of nc· 
tive mainline sensors for a station. 
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Ar-en: /APJIAY3/ 

Variables: All of the V3riablcs a:i:1y be printed. 

Arcn: /AP.'AA.Y6/ 

Variables: All of the vnriablos are printed . 

Art-a: /AI.LlO/ 

Variable: LP - Used for output de,•ice. 

3 .15. 4 FL00WrrS 

Figure 25 illustrates the processing £101< for subroutine 
PRlt-T. 
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PRL>..1' 

00 LOOP 6 
IU,13ER OF 
SEO.ie."l'S 

SET BECJJ\.'\l~ 
SENSOR ll\lll:X 
Slf.!BER FOR SEG!aT 

SET OOll'l: Se:soR 
l l\1JEX IU-IBER R>R 
SEG!E.'T. 

LP 

ta' PAGE-TDf! 
S't\Tl<N A.'Jl SENSOR 
tlMJT:: i-OR SEC . 

SET BEGTh.''Hl-li 
STATION l1"DEX 
!OlBER FOR SCG\lEN 

. 
SET 001~ STATl<l­
!NDEX Nlf.!BER Fat 
SE(MJff. 

00 LOOP 680 
. SJ'ATICNS OF FREB\l\'I 

SfGIE:\T. 

RESET TO O ~1'ER 
OF ~\.\11'1.Jt-.'C Sl:.~ 

FIGUIE 25 

SLEROUTINE PRINT 
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SET BEGfl\.l').jlNC 
SB.SOR l~"DEX 
~mER roR STATION 

SET ENDl~ SENSOR 
IN0Ex Nl.t.1BER Fat 
STATION. 

ro LOOP 670 

I~E-.T 
~ l.NLl~ SENSOR 
<nk;TER. 

SUBROOT INE PRINT 

11S 

J> 
BLANK 
RECORD 

tp 



YES 

YES 

f1Gll£ 25 (CONTINUED) 

SLEROUTINE PR INT 
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3.16 SlJB.IUITltE ~ CMTil·O 
3.16.1 PURPOSE 

This subroutine dcte=incs and verifies the progrM control 
consunt.s and \'adablcs fTin key parameters. It. gi\'es the 
user the capability of specifying the key 1>3rw:ieters and dis­
plays the vnlue:! of the key par.meters. The key para::ieters 
control: the outpUt of the documenta t ion information; the 
ourput of the COll!Plltcd statistics ; the t ime period and inter· 
vnls for '-'hich the st:itist.ics nre cocputed; wicther or not oll 
of the stations on the input dntn tnpc arc to be included in 
~ting the stnt istics; ond the c.i lculation of pwgr:u:i de· 
pendent constn.nts. 

3.16.2 PROGRA.~ sn.t>PSIS 

This routine is culled once ft'Clll the min control pro~. 
Colls arc i:-..idc to subroutine LSTm-t to displ ay rmd/or allow 
changes t o be aide to the key par.meters. Calls to the f\.tnc­
tions ISF:CS and IlMS to ch:l.nge a tiJ:lc £Tm tho lffMS,S fon:iat 
to the t ime in seconds and tne time in seconds to the tfft,:SS 
form:n . Also , the RRTRA.~ library lulctions M)O and FLO\T 
arc used. 

The '11'13.Xicun number of rlng buffers (Ml{ECJ() is set to itS 
default value, the listing code (LlSTCJ)) is set t o display tho 
default vnlucs o[ the key p.irnmeters, the key para:ieters arc 
set to their default values, then n cnll is mde to subroutine 
LS'Iml to display the key parnmcters nnd allow changes to be 
mde. After returning from subroutine lSiffll, the lis ting 
code (LISTCJ)) is reset to indicate an error Md allow changes. 
Then the progr= constnnts and variables that are derr.dcnt 
upon sa:ie or the key parnmeters arc determined in f"OUr dis· 
tinct sections: avcrnge (AVClNT) and updat e (UPDl~T) inter· 
vals; star ting (!START) and final (TFINl\l.) tim period; 
Ii s t iJ'l.g interval (LSTIJl.i) ; and mi see 11:meous. 

The avoroge (AVClt-.1') and update (UPDI~T) time inten 1al do· 
pendent. par nmcters are deten:lincd and verified first. They 
arc the factors for the hourl)' \'Olumc conversion (CFACTR), 
the \¢.lting intel'\'31 (UFACTR) in llilliseconds, the :iveraging 
intervnl (AFACTR) in milliseconds , tho number of updating in· 
ten'llls in the a\"Crag,ing intetvnl (}.IFACTR) , tho mxilllmi num­
ber of raw \'alue collection ring buffers (}.Wilt) and the up· 
date til:le interval counter (IUPD'IM). The error l ogic is exe­
cuted with the average and update ti.mo int eTVllls (A\'Gl1'T, 
UPDlNT) reset to their negative vnlucs if either the nvcrag· 
ing inten'Bl is not n c211tiple of the updating inter.111 or i£ 
the c:1xi111n nu::iber of ring buffers is greater than the nu::ber 
allotted (?,0!£0.1. 
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The t ime pcTiod (lSTART, IFL'W.) dependent paromet c rs arc 
dctcnnined and voTified next. First , the mi:nillun starring 
t ime (MTIME) is det en:lined £1"0C1 the input data tape s tart. tu:ic 
(STINE) nnd the average t u:ic i11tervnl (A\'GI~'f). The stnrt 
umc in seconds (TStART) is deteruined !roci the :cqucsted 
start ing t i.mc (!START) Md l?llSt not be less th4n the in.inirum 
s tart t ime (MTD!E) . If i t is less than both of the s t :lTt ti.mo 
par:uooters (!START, TSTAJIT) both nrc reset t o t.hcir equivalent 
values of the uinin.ml start t i.me {MTIMI:). The rCr.l.linder oC 
the t iJ:lc per if'J dependent p:ir:u:icters arc OQ1,, detcmincd . The)' 
:ire the current averaging t i.me in llli lliscconds {UPDTIJ.1) , the 
absolute starting ti.r.:lc in milliseconds (MrL'!E) , tho ending 
t ime in seconds ('lrl~) ond t he nnxiJ:J.Jm nu:ibcT of updat e t ime 
intervnls (1'\.\XUP) . The error logic is executed wi th the tine 
period tx1r:u:icters (lSTART , IFIX.\L) reset to their negath·c 
\'nlucs if either the ending til:.x: is less than the s tarting 
ticic or greater than the inpu: dnt:i tape ending ti.J::e. 

The listing int ervnl t lmc (LSTit.'f) dependent p.1raoeters 
a rc now det ermined and verified even H the listing of outpUt 
is not desired. ~· Ol'C the 1 ist ing i nt en'lll factor in ci l • 
liscconds (l.FACTR) Md the current listing tiz:le in ailliscc­
onds (tsrlJ.!r) is set equ:iJ to the current aver:igint tu:.e. 
11-e error logic is executed with the 1 is ting tiz:le interval 
(tsrll\'T) -reset to its negative Yaluc if either t he 1 isting 
time intervnl is less than or is not a a.Jl tiple of the updnte 
t iz:le intenr:i 1 . 

Now the rcnlining kc)' changeable p:lrw:lCteTS 3TC verified 
nnd miscellaneous parnmctcrs ore dctcnnincd . If an error is 
det ected during verificnt ion of one of the key pnr:imerers, i t 
is reset to i t s negative value and the error logic is exe­
cuted . The p:irameters Md verificat ion lil:uts nrc the ourput 
code (Clm1UT) nnd C.1$ t be "ithin the range of ::cro through 
six (O - 6) , if -1, S or 6 the i:u.ni1tl.a:I st.irt tim is read­
justed , the sncple r:i tc per second (~!Pl.RT) nnd the dcnsit')' 
conversion factor (GFACTR) r.u.st both be grentcr than ~ero. 
The occupj.rtC)' durnt ion conver sion fnc tor (DFAC'Ilt) is calcu• 
lated , the OCcup;lJlcy percent conversion factor (PFACTR), the 
input d.lt.1 tape start d.J:IC (STP.-~) and ending t ir.e (ETD,!!:) 
ore r eset to !START nnd LFH~\L, respectively, nnd the ring 
buffer point ers (LPTR, ~) arc ini t ialized . 

The key p:iramct ers arc checked to be "ithin certain liml tS 
descr ibed above. If anr of the key p;i ra:ncters arc not "i thin 
the specified l imits , the)' arc lll.lltiplied by negat ive one 
( • l) , a call is mrle t o subroutin<- 1ST1'R\I t o display the kc)' 
pnrometers and nllow corrections , nnd all ·the progr nrn con· 
stants and var iabl es arc redetermined nnd ·the KOY par(ll:ICt ers 
are verified again. 
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'\linen al l the par.meter~ ar e verified t o be correct, the 
listing code (LlSTQ)) is s~t t o indicate Yerification of the 
paramet ers. The last call, to subroutine ~I is then made 
to display the final i.'nlues o( the l:cy parill:lCters . Control 
is then returned t o the min program. 

3 .16. 3 PROGRA.J,J ll'OlK AAEAS 

3.16. 3.l Switches 

LISTQ) - The listing <X>de passed to subroutine 
LSTPRM to display and/or allow changes to 
the ke)• parmneters . 

• 0 • Print ' DEFAULT VALUES' JtJCssage 
anri list key parnooter values. 
Allows changes t o be INlde. 

0 • Print 'IRRJ:COVER.11111.E ERROR' mes­
sage and list key parameter 
values. l:xpeets changes to be 
111.'lde . 

o - Print ' VALUES ro BBlSED' mcssngc 
and list key parameter wlucs . 
Neither expects nor al10'-'S 
changes to be lll3de . 

!,O{EO: - The lllll.xinlll:I nimiber o.f Rol. Occupancy '"111 -
don and Vehicle Count Ring Buffers . ls 
set equal to 16. l f the siie of the ring 
buffers are changed, in Coomon Aren 
/;W!A_YS/ , this should be clmnged . 

MfIME - Is ir.itially set equal to the minin.a:l 
starting time in seconds :ind is used to 
\•erify the requested start time. It is 
reset t o the absolut e starting time in 
milliseconds and returned to the calling 
program. 

3.16.3.2 Counters mid AccUIIUlators - !>bne 

3.16.3.3 Labeled Co::mon Areas 

The key paroceters referred to reside in differ­
ent Labeled Common Areas a.s follows: 

/mm."r/ GfACffi , OOTPlJT 

/BIJX.¥:1./ ISfAJrr, lFINI\L, SMPLRT, i\VGINT, UPDINT, 
LSTINT 
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/AflRAY7/ LlJ.IITS 

Area: /Q/Sn,i/ 

Varinbles: All of the va1 fable~ in this ca:rxm area 
nre initinlized in this subr,rogT3111 
except~-

Area: /VRP,l) 

Variables: All of the vnrinbles in this comnon area 
are initiali:ed in this subprogrm:i. 

Area : /BUXJ:J I 

rariables: lbte is not usctl. 

STO!E 3nd CTU.:E ore initially equnl to 
the input ooui tape beginning a.'ld ending 
tices. They are reset to the requested 
ti.ces. 

Area: /Bu:x::K.2/ 

Variables: Al 1 of the \'3l'i:lbles in this cor:con area 
arc initialized in this subprogrru:i. 

Area: I i\AA1\Y1 I 

Variables : Only LIMITS is used. It is initiall}' 
set to .:ero, 1:0 indi<:3t.e that all of the 
detector stations aTC to be used . It 
c:rut be reset to indicate that only sOCIC 
of the frCC\o.-:iy s tations are to be used. 

Figure 26 illustrotcs the processing flow for subroutin.e 
~rrn,s (MTJJ.:E) • 
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SET SUBR. 
SWlTOiES 
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POlh'lES 

SET DEFAULT VAUJES 
Of KEY PRl.)GJWI 
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LIST KE\' PROGRM! 
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ENTRY KEY 
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SET TO!E 
- ~ INrERVAJ.S 

oo.anATE 
MINIM.N 
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TIME 
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PROGRAM 
PA!WilEI"ERS 
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3.17.1 PURPOSE 

This ·subroutine lists the input da ta tape doalmentation in­
fo·nnation . See Figure 2 for sample list ing . 

This subroutine is called fran the main control program if 
i t has been requested . It mny be executed twice i! the st a­
tion limits arc to be changed . Calls al"C 111.'lde to ftmction 
!SF.CS and subroutine PTIM: for the tiS!lc pannnetcrs . 

This sl.lbToutine "ill list. the iq>on:ant dOCUDen'tation infol" 
'lll.'ltion, except for the Lane Sensor Table . 

3.17 .2 PRDGR.\~ SOOPSIS 
# 

This routine lists the tape identification nltllbcr, tro_ffic 
code, time period , incident ~ocatidn, incident type, \"chic les 
im"OlVed, weather and road codes, t iS!lcs and codes for inci­
dent verification and detection. land marks , incident freeway 
geometry , incident scenar io, t:racf fic voltm1e counts ond add i -
ti.on.al coimient lines. La.,e Sensor inform:u:ion is listed by 
subroutine LSTaIT. 

If the informat ion is not present in the Header Block, i t 
is usually indicat ed with a · message indicnt ing '!\ONE' . The 
time vnlues a.re increased by 100 so thnt leading zeros are 
1n·inted where applicable. 

3 . 17 . 3 PR!XiRA.'-1 1-.UU: AREAS 

3.17. 3.l Switches· None 

3.17 . 3. 2 Counters and Ac.clml:llators 

l, J, K - 00 1.00? ·pointers and tempor· 
nry storage of oucput vari­
ables . 

TIDlPO through I1'EMP6 - Tcopornry storage of output 
variables . 

3 .17 .3 . 3 Labeled Com:ion 

Arca: /BLOCKl/ 

Variables: All the variables a re list ed . 

Area: /HEAD/ 
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Varlnbles: All the vnriables aTe listed if present. 

Area: /ALLIO/ 

Variabl es: LP - output device 

Figure 27 illustrates the pl"OCessing flow for subroutine 
PR.~. 
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· MAKE SURE lOCTlID,1' 
· /1'¥.'JN· I~T.Df.NT CODE 

HAS 2 OIGITS. 

PTIME 
TAPE 
BEGIN 
TL~E 

ISECS 
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TIME •. 

PTIME 
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CODE AND . 
TI.ME 
tThll . 
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STATION Hr\S 2 
PRIITTABLE DIGI1S. 

M"1CR SURE 
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Sll!ROUTINE PRHOO 
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YES 

FIGR:27 Ccoor1N1.E>) 

Sl.eROUTtNE PRtffill 
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SUBROUTIIU: PRtml> 

130 

1 



LP 

SIGN 

YES . 

tp 

CALL 
BOX 

YES 

0 

YES 

DMDF. BY 
100. 0 10 GET 
IUIDREDTHS . · 

f [GJPE27 (ca-.'Til\'\JED) 

SUBROOT 11\'E PRH11iD 

131 
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3.18.l PURPOSE 

Finds the first Cont inUouS Time Series Data Block Record t o 
be used in <:0q3ili.ng the st.:itist ks for the senso-rs. 

Th.is rout ine is c.11lcd by ·the min control pl'OgTillll and 
calls subroutine TAFEL~. 

3 .1S. 2 PRQGRA.\f SYIDPSIS 

1l1e Cont inuous Time Series Data Blocks (C.T.S .D.B.) are 
read from the input datn tape unt il either the end of tape is 
encount-ered or a data block is found with a record that has 
an on-off t ime grea-cer than or equal to the absolute starting 
time. This subroutine rctumS t o the calling progrnm the 
number of this record and the tape is posit ioned before the 
next Continuous SeTics Data Block to be input . If an end- o!:­
filc is encountered , the record m.ebor is set to zero (0) . 

A call to subroutine TAPEI.N is made t o rend a C.T.S.D.B. 
A check is made t o see if i t is the end of tape . lf it i s, 
the record nurr.ber indicator is set to zero and the subprogram 
T"ct:ums to the calling prograa. 

If not the end of ta.po, the last record of the block is 
checked to sec if it is less than the absolute starting t ime . 
t f i t. is less , then processing cont inues as in the above 
-paragraph. 

hbcn the last reeord t ime is great er than or equal ·to the 
absolute s tarting t ime , a 00 1.00P is started to check each 
record,> from the firs t to the last, until o record ?ias an 
on-off time gre.4tcr than or equal to t he absol ute st:art i.ng 
t i.me . The pointer of tlie 00 LOOP is ·the record number of 
·the bl ock and is passed back to the calling program. 

3.18. 3 PROGR.AN "'ORK AAFAS 

3.18.3.l Switches 

?>D!B - Int eger value passed t o subroutine TA.PEIN 
indic.it ing format of input and returns 
wi'th the number of Tecords in the C.T.S .D.B. 

Ml1},1E - Ab.solut e starting title in milliseconds. 

3.18. 3. Z Count-c.t'S ond AcCU!l.llatOTS 

lTEMPO - Is set oqual to the firs t r ecord to be 
processed or to zero 1f an cnd-of·file 
mark is 'read . 
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3.18.3.3 Labeled Camion 

Arca: ~ 

3.18.4 FlD\OIART 

Va-rinble: CTSDR (3 ,341) - Contains the Continuo~ 
TiJ:le Series lbta Block 
from the input data tape. 

Figure 28 il1ust:r3tes the processing fiO'«' for subroutine 
PSTNTP(ITEMPO , MTil-:E) . 
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3.19 SlliHUTHE PTltf: CTIDRL lIDPL 1TB'P2, 11EW3> 
3.l9.1 PURPOSE 

ToJies the t ime in seconds and {ietemines the hours , minut,es 
and seconds with l eading teroes for print ing . 

This subrout ine is called by .. ubrout ine 'm11ID, PR11'T, and 
SPDP'R,~. 

The t ime var iable is incrC!llent cd by a millisecond constant. 
h-'hcn the time variabl e is to be printed, t he t i.me is convert ed 
t o seconds and a cal 1 is made t o ·this subroutine t o get the 
hour, minute and second . 

3 .19 . 2 PRO:iRA.t.t sm:irs1s 

The roR'.rnA.~ reminder -function ~OD and division arc used t o 
detennine the hours (I'l'B,!Pl), the minutes (Im!P2) and seconds 
(IT&IP3) frOlll the time in seconds (ITE\!P01 . The value of 100 
is added t o the pr int able t imes so lending ~eroes can be 
pr int ed . 

3 . 19. 3 l'ROGRA,\I \'.'ORK AREA.S 

3.19 .3 . l Swit rhes - None 

3,19,3,2 Counters and Aco.mulators 

IIDIPO - The time jn seconds received fran the 
callin& progni.;i. The \'3Jue is unchanged . 

1mtr1 - The hour s plus 100 de·termined fran the t ime 
in seconds . The previous value is de· 
st:royed. 

lll'MP2 - The minut es plus 100 det cnnined from ·the 
t ime in seconds. The previous value is 
destroyed . 

ITB-!P3 - The seconds plus 100 determined f r0t1 the 
t ime in seconds . The previous vnluo is 
dest-royed. 

ITBIP - TeJ!4)0rarr value of the time in minutes de· 
term.ined f roo the t ime in seconds . 

3 . 19 .3 . 3 Labeled Cormion - None 

3. 19 .4 fl.O'ati\RT 

Figure 29 illust rat es the processing flow for subroutine 
PTIME (Ill'MPO, m~!Pl, lTh\11'2 , lffl.lP3) . 
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3.20 ftKT[(}l SfffD ('ML TOCO 
3.20 .1 PURPOSE 

Calculates the estimat ed speed f roo the t otal volume count 
and nvcrage occupancy pcrcen·t for a sensor "or an upd:ite in· 
't ervnl. 

This routine is called by subrout ine O.VRT. 

3.20 .2 PROGRAM SY}OPSJS 

The cst imoted speed is calculated by dividing the estimated 
hourly volOlDC (the total \"Olume count ('l'\JOL) lll.l.lt.iplied by t!ie 
number of update intervals per hour (CFACTR) by t he estimated 
density (the 1veragc occ~ percent. rocc a1.ll:t iplied b)' 
the conversion f!lctor (GFACTR)) . The foT111.1la is as follows : 

SPEED • CFACTR~T\'OL 
GfACl1&fu.:C 

3. 20. 3 PROGRAM l'\ORK A.RF.AS 

3. 20. 3.1 Swit ches· None 

3.20 .3. 2 Counters and Accui:ulat ors 

TOCC • The average occupancy percent for a single 
sensor £or an update t ime int erval . The 
value is unchanged. 

1VOL • Tite total volume count for a single sensor 
for an update t ime inten ·al . The value i s 
unclunged. 

SPEED • Calculnt e est imated speed returned to the 
calling progr:.un. 

3.20 . 3.3 Labeled Comon 

Area: /CN:m.T/ 

Variables: □:ACTR • Used 

GFACTR • Used 

3. 20.4 FUl\U-lART 

None . 

141 



3.21 SUBIDJTitE TAftfN {NMI.R) 

3.21.l PURroSE 

This subroutine handles all of the r/o from the input data 
tape. The doc:uracntation in!omnt ion, Lone Sensor Table and 
Continuous Time Series Data Bloclcs arc rood by this stibrou· 
tine. End-of-file mark verification end rewinding of the 
tape are al so done in this subroutine . 

This subroutine is called by the mnin control "J)rognm, to 
read the Header 13lock and 1.nne Sensor Table Block ond to r e· 
wind the input data tape . Subroutines PSlNIP, oc.cvot, and 
SPOCl\'T cnll this routine t.o read the Continuous Time Series 
Data Blocks. 

Since cocqxiters hnndle the l/0 for tapes diffeTelltly, modi· 
fication or changes ·to tho reading , end-of-file mark verifica· 
tion and :rewinding of the tape will probably be made for each 
insullation -using th'is program. 

All of the 1/0 for the input dat.n t.n:pe has been isolated 
in this subprogram to facilitate easy modificotion or changes. 

3.21.2 PROGR:\\l SOOPSIS 

The other rout ines needing I/0 ttan the input data tnpe 
cn.11 this subroutine passing an integer constant (?,DIBER) . 
Ntr-lBER will be reset to zero if and end·of·filc mnrk is not 
in its expect ed position on the tape. 

the form of ·the i..,put stot Clliellt used for reading data 
blocks and end-of-file verification for the input data tape 
is: 

READ (TI'rN, n , END • s) list 

n>IN is the symbolic unit number defined by subroutine 
N!l.Z (Section 3 .13) in Labeled Comron Ar.:a ALLIO f-or "the in· 
put data tape device. 

n is the number of a ~T stat ement 1'hlch applies t.o ·the 
requested data block t o be re:id from the tape . 

END • s is a COllm)n extended f-OR'rni\N procedure 1o.'hich 
all()\($ the reading ot an end·o(·filc mrk and cont rol to be 
t.ransfe:rred to statements during the processing of the READ 
statement . 

Llst is an ordered ser ies of vnrioble nm:ies , subscripted 
or not, in one or rore L:lbelcd Coonon Areas. 
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The form for rc3ding OT skipping end-of- file mrks is the 
s:imc ns reooing the data blocks. List, in this case, uses the 
inlcger counters for the subscTipted arrars to be consistent 
in form onl)' and clnta trans fe r should not occur if an end-of• 
file i s cncOlDltered. 

3 . 21 . 3 PROG!W l l\OR>- AREAS 

3.Zl . 3.1 sft; t chcs 

~!Bf:R is receh·ed from the c.11ling prognm "ith :in 
integer value of 1 ·to 4 designot ing the type of I/0 
to be pcrfomed. 

l · Reads the !leader Block :ind sets oll or part of 
lobe1ed cOClllOn a reas BLOCK!. , llf:AD, AARAY1 , 
ARRAY:? :ind OSTh'T. 

2 • Reads the L:ine Sensor Table Block into c<X!ll'On 
orcn BI.A\"K. 

3 • Reads a Continuous Tu:ic Series D:lui Block into 
com:x>n area BLANK nnd resets ~!BER to the num· 
bcr of records in the <btn block. 

4 • Rewinds t he tape. 

3.21.3. 2 O:lunters and ,\cC1.IClllators 

t , J , K • Colmter s for subscTil'ted arrars :ind dtXr.l) 
voriables for end-of-file m:ir k verifica· 
tion. 

3. 21.3.3 Labeled Coo:lon 

See AppendL~ A for definitions of variables. 

Areo: /osn,.T/ 

\larinbles : ~ is die onl)• variable in this 
cOG'.l:IOn area initi a l i:cd from the lleJder 
Block. 

Arco: /BLOOO/ 

Variables: All o f the variables in this col!ll'On 
area are ini t iali:ed from the !leader 
lllock . 

Are:i: /AAMYl / 
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Variables: All of the variables except NSOO(l70) 
and I NDEX(S-11) aTC initialized fnn the 
Header Block. 

Area: /AAJlAY2/ 

Variables: All of the w r iobles in this cOIIJ!lOn area 
ure initialized from the He:ider Block. 

Variables: lOl!UR(l 024) contains the binary coded 
Lane Sensor Table Block or ::i Cont.i.nuous 
Tim: Series Data Block. 

Arca: /PJ!MJ/ 

Variables: AlJ of the variables in this C0Cl!Dn ar ea 
are initialized from the Header Block. 

Area: /Al.LIO/ 

Variables: TPIN is the only ,,ariable 1n this cOIIIXln 
area used. 

Figure 30 illustrates the processing flow for subrout ine 
TAPEIN (1'1.NBER) • 
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3.22 SUOOJTUE TAPEOO <tmEO 
3.22 .1 PURroSE 

Perfonns all of the output to the condcn.scd datn tape . The 
document.t1tion information, relevnnt program vnrinblcs, and the 
coo;ruted stntisticol daw is '-Tit~ to the tape. ln addition 
end-of-file marks and the rewinding of the tape arc controlled 
by this subprogr.m1. 

This subroutine is called by the min control progTilr.l to 
out-put the documentation information, relevant program con­
stants , and rewinding t:hc 'tape. 'Ihe secondar')• conttol pro­
grams., subrootines UPO\TE and SPDJPD, call 'this subprogram to 
output the relevant program vnrlnbles and the C0Glpllted sta­
tistical data. 

It is assumed that the condensed datn tape is to be used to 
provide inteTmediste or ~ml';' s torage ben.-een this program 
rutd s user ~Tittcn prognun to process the cazqxl'tcd st.itistical 
dntn . Since c~t ers handle the I/0 for tapes differently, 
modification OT changes to the writing, end•of·Ille rrork and 
re\.'inding of the mpe will probably be irode for each installa­
tion using this program. 

All of the 1/0 for the input data tnpe has been isolated in 
this subprogTill!I to I11cil i tnte easy modification or changes. 

The birun;· h1U1'E statement: is used to \.Tite data t ,o the 
tape in internlll binary fom. The swtement used is: 
ll'Rl'TE(TIUJT)list. lilncrc TPQJT is the output drvice and list 
is all of the items to be ·written to tape. Thi .. li"RliE srote· 
rent should '-Titc one logical record, as a string of binary 
digits , arranged into '-'OMS and depends on the size of the 
h:ems in the list. 

l . 22. 2 PROGRAM sm>PSIS 

The other routines needing .I/0 to the output dab tape 
call this subroutine passing an integer constrult (N.NBER) 
"filch specifies th.e fo'rlM·t of the data to be ,,.-ri tten t o the 
tape or the end indicator that rewinds the tape . 

3. 2 2 • S PROQW.! ~ AREAS 

3 . 22.3.l Switches 

1'U.til:R - Integer rnnber indicating the format of 
the data t o be written to the output data tape , 
:md/or write an end-of-file mark, or ·rewinds the 
·.:ape. This subTOUtinc does tho following output 
accol'din,g to the foUowing v.tlues: 
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1 - ~tpUts the docunenmtion infol"lll3tion , progr(m 
const.Mts and an end-of -file mark. The Labeled 
Ca:mon areas a re : BIJJCKl ., Bl..0CJ(2 , ;\RR,\Yl , 
ARRAY2, HEAD. 

2 - <Alt:put s the Sensor Indexed Identification Arrays, 
Sensor Indexed Stat us Arrays. Program consuints 
and an end-of-fil e mark. 

3 - <Altput s the computed stat ist ical values and pro· 
gram variables. 

4 - ~tputS t',,U end-of-file m:ir-ks and rewinds the 
tnpe. 

3 . 22 . 3 .3 Labeled CotmXln 

All of the folloring Labeled Camion areas are output . 

Areas: CNSTht, \'RBL, BLOCXJ , BI..00.'2, i\RRA'ri , 1\RAAY2, 
ARRAY3, ARAAY4 , ARAAY6, HEAD 

Variables: All 

Arca: / AUTO/ 

Variables: TlUTf - <Altput data tape device 

3. 22 . 4 ~ 'CHi\R1'S 

Figur e 31 illustrates the processing flow for subroutine 
TAPl.nJ (NlfilBER) . 
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3.23.1 PURroSE 

Cont rols the co~utat ion of the stat ist ic.11 data . II ~­
quested, the data is output to a l i sting devi ce and/or a mag­
ne'tic tnpe. The time intE-r val and table pointers are inc·re­
ment:ed . 

This rout .inc i s called by subr out ine OCC\IOL at the end of tho 
update tioo interval. The following :routines are called: 

°'"VRT • Comput es the stat ist iail val ues from Raw 
~ancy D.mttion nnd Vol me Count Ring 
"Buffer s. 

PRLl-.'T - ·usts the cOl'llpUtcd s ta t ist ics if l'equcsted . 

TAPEaJ - t.rites t .he co:nputed stat istics t o t ape if 
'reqUCSt cd . 

3.23.2 PROGRA!ll SYIDPSTS 

Condidonnl 00 iO statement s cont rol the execution of the 
calls to the subrout ines that c0t1p0te the s ta t ist ics, pr int s 
the s tat ist ics and \ooTitcs t he s t atist ical data t o ·tape . This 
rout ine is called whenever the on-off time of the current 
Continuous Time Series Daui Block record is greater than or 
equnl to the upda·te t ime. 

First the updat e t ime inten,111 cotatre!" (1IJPD'TM) is inc-re· 
mented by ono . l ( this count er is l ess than one, t here is 
not enough rnw occupancy du.Tat.ion and vol ume count ring buf­
fers to comput e the stat ist ical d.1ta for the averaging time 
interval, therefore, the procedure descr ibed in th.e fo llowing 
pn-ras:raph is byp.,ssed and only tho cr i t ical t ime point e rs nnd 
co1mt e rs a rc inc;,remcnt ed as in the l as t paragraph . 

A call is made to subrout ine 0-VRT t o comput.e the stat ist ical 
values . If the dnta is only t o be output t o the tape , a call 
is 1113de to subrout ine TAPE<ll ond the procedure descr ibed in 
-tht! -rest of this parngraph is b)-passed . If pr inting of the 
computed val ues is request ed , a ched: is made to see i f ·the 
list ing time (I.SrIME) is t he same as t.he update t ime (UPDTIM). 
If the>· a re the same , .subrout.ine PRlP.7 is called to l ist the 
s tatist ical values . The lis t ing t iJlle is incrooent cd b)' ·the 
lis ting t ime interval {L:F;\CTR) . lf the data is ·to bl! \ooTi tten 
to the output tape subroutb1e TAPEOO i s called . 

Then ·the update •t iJr,e is incremented by the update t ime inter· 
val (UFACTR). The Raw Oc:cupruicy O.n-at ion and Vol ume Count 
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Ring Buffer pointers .ire incrccentcd by one. These point ers 
nrc incremented i.hether or not output of the stntis tical val· 
ucs is done. 

3. 23. 3 Pl~lGR.,\M IOlK ARE.AS 

3.23.3.l Switches · None 

3.23. 3.2 Count ers and Accum..llators • None 

3.:3 .3.3 Labeled Camion 

Area: /~T/ 

Vnrinblcs: UFACTR, U:ACTR • Used to increment t ime 
intcrvnl pointers. 

OJTIIUT • Used 

MPTR · Used 

Arco: /V'AflL/ 

\'nriablcs: IUPDThl, LPTR, l\l"ffi • Incn:s:ient by one 
each t i.al the rout ine is Clllled. 

3. 23.J H.O\UIARTS 

UPIJI'IM, tsrL\!E - lncrci:tcnt by their re· 
spec t i vc tir.c inc rcs:.cnts . 

Figure 32 illustrates 'lhc processing flow for subroutine 
um\TE. 
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3. 24 .1 PURPOSE 

Colculotcs the cstil:ot.ed hourly l ane \'Oluoes or volt.CC per 
lane per hour from the totnl vol1.m1e count .for a single sensor 
for an update intel'Vlll . 

This £-unction is called b)' subt'0Utine O.VRT. 

3.24 . 2 PROGti\.\f ~IS 

The torol \'Olume count for a sensor for an upd.ite inten':11 
(lYOL) is 11111.tiplicd by the nu:ber of update int.cn-:us in M 
hour (CFACTR) . The fon:ula used is as foll01--s: 

\'Ui • CFACTR*1VOL 

3 • 2 4 • 3 PROGRA.~I wcm'. AREAS 

3.24 .3.1 Swi~ches - None 

3.24 .3.2 Counters :ind i\ccu:ulators 

TI'OL - The t otal \'Ohlt'le comt for a single sensor 
for an update drc int eTVOl . The wluc is un­
changed. 

VU! - Calculates cstimted hourly lane \'Olu::ie. 
Volui:x: returned to the calling program. 

3.24 .3.3 Labeled Comnon 

None. 

Arca: /o;sn.T/ 

Variable: CFACTR - Used 
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3. 25 SUBIWT UE SPOCUT (ITOOJ) 

3 . 2S. l PURRlSE 

This routine controls the speed trap calculntion portion of 
this progrnm. If requested , the dllro is output to n listing 
device MiJ/or n m:1gnctic tape. 

3. 2S. 2 PROGR;\\f SYroPS IS 

This routine is called b)' the min control program "'ith the 
first Continuous Time Series 03to Block Record nu::ibcr ( IID!PO) 
passed ns nn argumcn~. This subroutine mkes calls to the 
subroutines nnd functions described bclO\ol: 

CTSDBR - Derives tJie ·on-off stntc , on-off time , sensor sto­
tus nnd sensor index md>Cr fTa:I the C.Ontinuous Til:ie Series 
03to Block Record. 

ISECS • Oulngcs o ~ vuriable (tfl\t.55 formt) to time in 
seconds . 

SPOSU,I - Lists the a,10rage speeds. 

SP01'RP • Calculates the speed wlue. 

SPllJPD • Lists noo/or outputs to tnpc the speed values. 

TAPEL~ • Reads the next C.Ontinuous Time Series fut.a Block 
from the input tnpe. 

After the end ti.me is changed to milliseconds (1 . ) the 
output pointers (l.P'ra, NPTR, IUPOON, LASTR) Md the sumary 
arrays (Ml'OIES, iSPD, TOff) ore initiali::ed to :ero. The 
lost record indicator (Nl-m) is set t o the default value 541, 
"nich is the ~'lXl.llUll number o f records possible in a block . 

Next and after each dllta block has been input £roe the 
dlltn tnpe, the outpUt d:lt.1 arrays are initialized to zero . 
There is then one 00 LOOP that is repeated until an end of 
tape is detected or until the on·off til:le of a sensor is 
grenter t.hnn the ending dJDe. A call to subroutine CTSDS.­
is made to dccodo the on-off state ( I(N)FF) , the sensor stn­
tus ( Il-lBAI) 1,1lich is included but not used, the on-off time 
(lT.IME) , the sensor index nucibcr (!SENS) for the record rwn­
ber and l oop pointer (SU-!BER) of the Continuous TiJ:lc Series 
Ikltn Block 

After re turning fra:i subroutine CTSDBR, o chedc is mda 
coq,aring the on-o(f til:lc (! TINE) t o the end t illle (IOO.\'E). 
If the on til:le is g_rentcr than the c.nd til:lc, a br anch is mde 
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to the clean-up logic, otherwise , if the sensor index number 
(ISENS} is :ero , or the f-ree,.'lly identification (IF'ti"1'(15EX5)} 
is not the speed trnp free,..ay section, or the sensor state 
(l(N)F'F) is off , the current record is no t processed My fur­
ther. Then the lane type is checked for being :i c:iinLine or 
speed tr.ip sensor. 

If it is not o rroinline or speed trop sensor, the next rec­
o rd is processed . If it is o i:iainline sensor, the on-time is 
saved (MTTI-IES), the total count ('l'Q.'T) is incremented by one 
and the next record is processed . lf it is o speed tnp sen­
sor, the corrcsponding minline sensor is checked for M on· 
t imo value . If it is i:ero, the next record is pt'ocessed . 
Next the difference beu,een tho r.iainline ond speed trap sen­
sor is calculated. If the speed trap' s on-time is less than 
or cqu:il to the roinline's on-time , the next record is pro­
cessed. \\hen it is greater thnn the cinline ' s on-tir..c, the 
on-tiJ:lc Q,ITIMES) is saved, the total count (10.i) is incre­
mented by one, the speed is calculated b)' a call to £-unction 
SPDTRJI and the total speed (TSPD) is increment ed by the cur­
rent speed vnlue. A call is then r.m<le u:, subroutine SPWPD 
to pr int and/or output to uipe the speed \-'lllue, the t'.ainline 
on-time is reset to :ero Md the next record is processed. 

\\nen oll of the records o! o block hove been processed , 
the first record indicator (ITii\lPO) is set to one 11nd the 
next block is read by calling subroutine TAPElN with the 
passed p:1r.u:cter (NU-Iii) set to the value 3. lf the passed 
p:lnlJ:lCter 0-,U,!B) is returned "'1th o non-zero value , the 00 
lOOP 1s repeated os descr ibed above . If the value is :ero 
fill end of t.-ipe '-'35 detected. 

ll'hcn an end of tape has been detected or II record on-t imo 
is greater than the end time, 11 call is rode to subroutine 
SPWPD if the tape output option is on (OOJ1'Ui • S or 6) to 
'-Tito any paninl logical records ortd/or subrout ine Srostr-l 
if the pr int Option is On (OlTt'P\IT • 4 or 6) to output /1 St::!· 
mry list ing. A return to the ma.in calling T1JUt inc is then 
mde to temin:ltc Lhe progr.im. 

3 • 2 S • 3 PROGR,\\.I \iO!U- ARfAS 

3. 2S.3 .l Switches 

un.'.E - Ending t ime in milhscconds . 

3.2S.3.2 Counter s :md Accu:ullltors 

lIDIPO - Initiall)' the firs t record of the Contin· 
uous Time Ser ies D:lta Block to be used. Set to 
one 11ftcr first block processed. 
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t-U-lB - Th.c last record of the block to be processed. 
Initially ·set to 341. Will be equal to last record 
in niter calls to subroutine TAPEIN. 

I - 00 LOOP counter . 

SPO · Speed vnluc . 

3.25.3.3 Labeled Colamn 

Area: /05rh'f/ 

Variable: MPUT - Used . 

Area: /VRBL/ 

Variables: LPIR, NPTR, ltlPDR.", J.ASra • are all 
initializ.ed . LASra i s set 1:0 one l<hen 
all records processed. 

Area: /BI.JX.'tO/ 

Variable: 'ETM • Used. 

Area: /BJJXF:3/ 

Variables: All are used . 

Area: /~Y2/ 

Variables: fR'IYS(7), ~'TP(l) , LNI'PCD(16} • Used 
to isolat e speed trap sensors. 

Area: /AJWo.YS/ 

Variables: m'Y(ISENS), IU.1'YP(lsm5) • Used to 
isolate speed trap sensors . 

Variables: All ore used. 

3 . 25. 4 FL()(QWIT 

Figure 33 illustrates the processing fl°" ftn- subroutine 
SPOC.\'l'(l'Il?-(PO). 
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I 

fIGJr£ 33 (coor1Nl£D} 
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ADD SPEED 
TO TCJfAL 
SPEED 

RESET 
MUNLTh'E 
ON TIME 

YES 

fl GU!£ 33 (a:m ttilD) 

St.SROUTINE SPOCNT(l TeflO) 
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'l'F.S 

Fl~ 33 (ccttnr-'\£D) 

SUBROUTINE SPOCNT{Imf'O) 
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3.26 Sl.OOJTltE smim 
3.26. l PURPOSE 

This routine lists the speed .information calculated fTillll 
the on times or the speed tr.ips, positions listing device to 
top of page and outputs the column headings. This routine is 
called by subroutine SPOOPD i! the user Ms Tequestcd n hard 
copy of the speed data . Calls are mde t o subroutine P'TIME 
and the ~1'.)D function is used . 

3. 26 . 2 PROGIWI sm:>PSJS 

After the upstream sensor index mclleT (J~) is cnlcu· 
latod , the on tir.ies or tho sensors (MrlMES) are converted to 
printable values by calling subroutine PTIME and the ~DD r'Ullc· 
t ion. The cun-cnt p:ige line pointer is dcterained fra:i the 
total dnt.3 calculation counter (NP'TR) by using module 46 
nrithl:letic. If the reminder is one, a new page i."i.th the col· = headings is output. Then the speed dnta i nforl!l3tion is 
output and a return is made to the calling routine. 

3. 26. 3 PROGRAM WORK AREA 

3.26 .3. l 5'.'1.tches 

ICXXNT - The current P3ge 1 ine nwber. 

3.26.3.2 Counters and AccU!lllntors 

JSENS - The upst ream sensor index nu:nber. 

111:1-!PO , 1m1P1, l'IB!P2 - Used in deten:u.iiing the 
sensor on times in calls to :.ubrout inc Vi·tME. 

11, I 2 , J 3 • The hours nnd i:unut cs , the seconds 
nnd the ·t iJ!lc in lllilliseconds of the upstr cOD sensor 
on ti.me. 

14 , IS , 16 - The hours and minutes, the seconds, 
and the time in milliseconds of the dOknstrcm sen­
sor on ti.me • 

3.26.3 . 3 Labeled c.omnon 
Arca: /Af.LlO/ 

Variables: LP· Used for output device. 
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Area: /AAAAY3/ 

Variables: 1ne following are printed to identify 
·the lane sensor : 

JA\''Y(JSENS) • ' SD' 

lSTA(JSB-S) • integer number 2 , 4, 6 1 8 
or 10 corresponding t o the station nun· 
ber. 

IDlR(JSENS) • 'N' 

fOO(JSENS) - integer m.miber 1 -through 
4 corrcs:;xmding t o the lane n\J!lber . 

Area: /AP.]AY6/ 

Variables: The following variables are printed: 

3 . Z6 .4 fl.O\\'Oi1'RT 

SPEEDS(Ll'ffi) - the spced value for this 
lane. 

,\SPDS(LPTR) • the a verage speed for 
this lane. 

Arcs: /AAllA'/4/ 

Variable: MTIMES(JSENS & !SENS) - the on t i.mes of 
the upst"?'eam and dol.:nstream lane sen­
sors . 

Area: /VP.BL/ 

Variables: LP!R • pointS ·to the current array ele­
ment in /AAAAY6/ . 

NP1R - used to detennine i f a new page 
and heading is to be output. 

Area: /BIJXK3/ 

Variable: !SENS - dol,nstream sensor indcx nl.lllhcr. 

Figure 34 illustrates the pr ocessing flow for subroutine 
SPDPR.~. 
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SPDPRN 

PT 
Cl>.'.'VERT 
1'0 HRS, 
t<IIN, SB:. 

CCMBINE 
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MlN. 
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StBROUTINE SPDPRN 
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CALCUIATE 
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ON TIME 
1'0 SECONDS 
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CALCULATI: 
aJRRENf 
LINE I\U.I. 
ON PAGE 

YES 

SPEED 
DATA 
INFO. 

SUBROUTINE SPDPRN 
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3.27 SUBfnJTIIE ~I 
3. 27 .l ruRJl()St 

Ti.is routine lists tl1e avcr.ige speeds for t'te speed t_rap 
l ocat.ions ofter all of the individual speed clllculntions ore 
ootpUt. This routine is called by subroutine SPOC\T if the 
user has requested a h3rd copy of the speed dnto. 

3. 27.2 PROGRA!>l SYhOPSIS 

A new pngc is started, the col\D'I hcodings are outpUt and 
the sui·tion check variable (IOiE0.1 is initinlized. A 00 
1.00P is then executed for every possible entry in the t o tal 
speed aTr.JY (lSPD) . If the t :>tol speed valUC' is not zero, 
the overage speed (ASPD) is calculated, o blank 1 inc is out· 
put if the station nimbcr of the sensor is di ffcrcnt from tltc 
last sensor, ond the avcr.ige speed is output. This 00 l.(X)P 
is executed 341 tiles and then o --return is rode to the 
cal l .ing pro g r.:im. 

:; . 27 . 3 PROGRA'l \\ORK AREAS 

3.27 .3.l Si.itches - None . 

3 .27 .3.:Z Counters and Ac.C\Dllotors 

I - 00 LOO!' counter 

ASPD - Avcr.ige speed calculated from TSPll(t)/TO,T(T) 

3. 27 .3.3 Labeled CoDDon 

3.Z7.4 'FIDl'OIART 

The follc,.ing variables arc used ond not chllnged: 

Area: /ALLIO/ 

\'oriable: LP - output de\·ice 

Variables: All except IL\'TYP arc prir.tcd. 

Area: /AAJ!AY4/ 

Variabl es: TSPD and ror. ore used to ailculote 
the ovcr.ige speed (ASPD) . 

Figure 3S illustrntcs the processins now for subrout ine 
SPDSlJ.1. 
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1• 1 , 341 
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AVEAAG'E 
SPEED 
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YES 

YES 

flGU!{ 35 
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3.28 FltCTICN SPIJm> OS86) 
3. 28 .1 PURPOSE 

Ca.lculatc.c; the speed fra:t the on tires of -n.-o sensors 
spaced ,8 feet apart ( leading edge :..o leading edge). This 
rout.inc is called by subroudnc SPIX}.T. 

3. 28 . 2 PJ~)GR,'.\! S's N:>l'S IS 

Tho following fornwo is used to calculate the speed where 
t is the time difference in llllliseconds bco.-ecn the on til:les 
of the tr.ip sensors: 

~ • 18 ft.. x 1000 m:; x 3600 sec . 1 mile • 13S000 
~ ..... ~~ t ms 1 sec. 1 hr. x S280 ft. lit 

3. Z8 . 3 PROGRA.\f hORK AREA 

3.28 . 3.1 Switches· None. 

3.28.3.Z Counters ond AcCU!Il.llators 

SPDTRP • Calculated speed vnluc returned to colling 
pn>gr.u:i. 

3.28.3.3 Labeled Com:lon 

Are:i: /AAJI.AY4/ 

Va:riable: MrIMES • Used. 

3 • ZS • -I FLOI\Q 11\RT 

None . 
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3.29 Sl.BIWT1r£ smRl (Sffi) 

3.29.l PURPQ.St 

This subroutine will print and/or output to tnpc the speed 
in£onr.1tion calculated ror the speed trap lOC4tions. The 
speed trap d.ot3 arrays and pointers nro m:iinwincd by this 
routine . Subroutines SPDPR.V and TAPBlJ my be called de· 
pending upon the outpUt option specified. 

3.29.2 PRCX;R,\\f 5'WPSIS 

Upon entt')' a ched, is mde to see if this is the end or 
tho progr:im by checking the last TeqUeSt flag (lJ\STR) . Ii it 
is not the last request, the current dnta arroy pointer ~ 
and the total data calculation counter (NPT'R) arc incremented 
by one. Next tho aJTTI?nt speed infonnntion is transferred to 
the data nrrays UAP.IlAY6/) and the log ical record tiJ:ie Umits 
( lUl'DST and IU1'DET) ar-c updated. If tlle print opt.ion is on 
{rurFUT • 4 or 6) a call is r.ade to subroutine SPDPRN. Next 
ii the data nrrays arc not full (LPTR 365) a return t o the 
calling routine is mdc. 

h'hcn the dota nrrnys are full or it is the end or the pro· 
gr:im, the logical record nu::i;er counter (llIPDR.\1 is incre· 
CICJ'ltcd by one. If the tape output optiat is on (OOTPIJT • S 
or 6) a call is rode to subroutine TAPBl.J, Next. the current 
dota arroy pointer (LP'Ill) is reset and the routine TCturns 
to tlie col' int routine. 

3. 29. 3 PROGRA.~I r,\lU; ARE>\S 

3.29 .3.1 Swltches • Sonc. 

3.29.3.2 <:omters and Accl.Clllators · None. 

3.29 . 3.3 Lobe1cd Coa:xm 

Area : /\'fU>,lJ 

All of the vnr iablcs of this cocm:,n a TC3 are modi · 
fied by this routine CJlt.ept for 1.ASTR i.hich is 
onl )' checked. 

Arca : / APJ'.AY6/ 

All of the .:irrars arc reset to new values . 

Figure 36 illustrates the pTO<'.cssing now for subroutine 
SPWPD (SPO). 
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i.NfO. 
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130 
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RE.5ET 
RB::ClRD 
POINTER 
'IO ZERO 

RE'l1JRN 
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AOflOOIXA 
This appendix contni.ns an :llphabotical list of definitions of con· 

stunts, variables and nrr,ay =umes used in "..abcled Comx>n areas and pri· 
111.1-ry panu:ieters pn.ssed to subroutines . Word length is four bytes of 
eight bits per byte. 

The Key,.ord col= is the nru:ie of the constant . vnriable or array. 
The 1)-pe :IJld DiJ:x:nsion colu:ll defines the fon:;it speciiic::ition Md the 
nll!llber of clements if it is an array, i.'hcrc 

A· Alphanu:icric 
I • Integer 
R • Real 

mdicote the parameter use in the progrnm. The Labeled Conm:m column 
designates the Labeled Coa:ion are., if present or a parameter pn.sscd be· 
n.,:cn subroutines if absent. The Purpose cohr.n defines the keyword 
and explains the form:it or use in the progrnni. 
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1ype mlll Labeled 
Kc)"-"Ord D imcns ion Callnan 

Acn..'-:S 1(170) AARAYl 

ADES R(l70) AARAY6 

AFFDlR A(4) 

l (4) HEAD 

A(4) 

1(4) HEAD 

R(l70) AARAY6 

R(l70) ARAAY6 

AVGn.T I 

AVGTIM I VRBL 

Purpose 

Tho total nuroor of active mainline sen­
sors for e.ich frecwny station. 

The nveroge station density for the aver­
aging til:le interval (A\'CO.T). 

The Factor used in subroutine UJU.\TE for 
updating the current averaging time in­
terval (AVGTIM). AFACTR is in millisec­
onds and is equnl to the avernging tiJ:lC 
interval in milliseconds per second . 
AFACra • (A\'Cl~T) x (1000) 

A one (1) charncter alphn code repre­
senting the direction of t.Tnvel of the 
affected sec,ncnt. (Sec l'UA\YS for 
codes.) 

A t:WO (2) character integer value that 
is the do-..nstream station f or the nf­
fected seg,:icnt. 

A two (2) character alphn code thnt 
represents the f-recwny of the affected 
segment. (Sec l'UA\YS for codes.) 

A ·tw (2) ch:lrncter integer \':lluc thnt 
is the upstream station for the affected 
segment. 

Tile nvernge st11don occupancy percent 
for the averaging til:le interval (A\'Gl~T). 

The nveroge station speed for the over­
aging time intcrvnl (A\'ClhT) . 

Tho averaging tiiro interval in seconds . 
Cxle of the vnlues that can be changed 
in subroutine PR!-lmS and DEFLTS. De­
fault vnlue of 60 seconds is injtialized. 
in subroutine PR!-frRS. 

The current overnging time in cullisec· 
onds. This vnrinble is included in 
L:ibcled Camon o.nd is incremented by 
the nvernging tiJ:ie interval factor 
(i\FACTR) in subrout ine UPDr\lc. Even 
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1)-pc and Labeled 
Kcy,,."Ord Dunension Coi:mon 

AVGTIM (Cont. ) 

AVIJI R(l 70) ARRAY6 

AVOL R(l70) ARR;.\Y6 

l (4} 

A, 1(2) IIFAD 

CFACra 

A(l7 , 20) 

though A\'GTIM h.3.s no current significant 
function after it has been calculated 
and used w subroutine DEFLTS, it docs , 
hcn--cver, provide prognm consistency 
with respect to the updating and lis t ing 
tiJ:le v:ir iables :i.nd all<N'S the progTIJ.m.ing 
of alternote statis tical coq,ut:itions 
with a minil:u:l of 00dification. 

The average stntion \"Olu-:ie per lnnc per 
hour for the averaging til:ic inten':1.1 
(AVG[:,.T) • 

The average station volu::ic for the aver· 
aging ti.Jr interval (AVGl~i). 

The beginning st.nt ion index nl:lbc?rs of 
the frccw:l)' segr:icnts. 

The call box code closest to the inci­
dent l oc:ition. The first '-'Ord of the 
nrra) is a U,'O (2) c:h:lroctcr alpha code 
that represents the frecw':ly. (Sec 
l>l)fW't'S for codes.) The second 1."0rd of 
the arrar i-; a three (3) chnracter in· 
teger value th:lt rcpteS~ntS the l0C.3tion 
and direction. (Sec Appendix B.) 

The Fnctor used in functions VUI and 
SPB:D for com.-erting volll:IC counts to 
estir.:ltcd hourly l:1ne \"OllCleS. CFACTR 
is equal to 3600.0 seconds per hour 
divided by the number of seconds in the 
updating interv::tl (\JPOL\T) . 

CF
, ,....., 3600.0 

1\1,.. 'n • ffl5D ffiT 

Additiol\41 comont lines . Coch line 
contains up to 68 (4 x 17) n.lpharn.ccric 
charnc te rs . A Cl.Xil:u:: of n.-cn ty l inc.s 
is possible . tkw.scd lines contain 
blank chnroctcrs. The numoor of com· 
c:icnt lines (l-,t'(Xl,f) will be :ero if 
the re ore not My coc:0en ts • l f co:i:ic n t 
lines ore desired, ~ will contain 
the nurbcr of l ines. 
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Type nnd 
Keyword Di.mansion 

CTSDR A(l ,341) 

DATE I 

DETIME 1 

A 

DfAC'IR I 

DlRCTS A(8) 

IJJAA'IN 1(5) 

~'DSTA I (4) 

ETIME J 

Labeled 
ComlXln l'urposc 

BIA""IK Contains t he Continuous Tiioo Sor ies Data 
Records read from the input data t.apc. 
Used in subroutines CTSD8R and PSTh'TP. 

Bl.OCKl The input data stoning date in the for­
m t )')l-f.l>D. YY is the year ; }.f.l is the 
100nth; DD is the dny, i.e. , JI..Ule 30, 1974 
"-'Ould be 7 4ll630. 

HEAD The time in the foT'lll.1 t lff.MSS that the 
incidcmt w.s detected by the DETSRC. 

IIEAD 

O.STh'T 

AARAY2 

HEAD 

ARRAY7 

BLOCK! 

lti is the hour ; 1-M is the cdnutc; SS is 
the second . 

A one (l) ch:iroct er olpha code rcprc­
scntil\Q the incident detection source . 
The charncters used are : 
II - Helicopter 
C • OiP 
V • Verification p;1trol unit 
R - Radio m:>nitor 
S - Coqluter 

,. 

The F:u:tor used in function XPULSE for 
calculating occupancy durat;on. DFAC'IR 
is the nu:::ber of l:lill iscconds in one 
sensor s t.or-JS ~le :ind is equal t o 
1000 wlliseconds per second divided by 
the nu:::ibcr o f sensor statuS saq>les per 
second (S\!PLRT) . 
DFACTR • 1000 

S\ll>LRf 

A one (1) characte r alpha code that rcp­
rcsc."lts the appropriate direction of 
travel for n segment. (See IDF\\YS for 
codes. ) 

The dur ation 0£ tice in seconds for the 
rospccti ve t raffic vol W!le counts . 

Tho ending stat ion index nu:::bers of the 
f reewy segments . 

The input dnta tape ending t il:le in the 
format IH\MSS. ~ti i s the hour; M,! is 
the minute; SS is the second . 
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Type and Labeled 
Kc)"-'Ord Dil:Jcnsion Coc:con Purpose 

F'!&iYS A(8) AASIAY2 A 0.'0 (2) chan:tctor alpha code that rep· 
resents the npproprill te frecn.-ay. (See 
~011\"YS for codes) . 

GET t Al.LIO The logical or device unit rumbcr ns· 
signed to where the progr.m will 1,et 
opcrntor input. 

CFACTR F CSSThT The factor used in :fonc t ions DENSin' and 
SPEED for est i.mating density from occu • 
panc:y percent. t\ie of the v:ilucs that: 
can be changed in subT'OUtino m.ITRS. 
Default Y:llue of 2 .80 i s initialized in 
subroutine m.ffRS. 

Q.rtRYC A(S) 

GIT'IU.Y 1(13) 

IASGIT I (Z. S) 

lB'l'TE 1 

ARRAYl 

BLOCKO 

c.oancnts pertaining to the incident 
freeway scci:icnt gcociecrr indiaitors 
(C:M11U.Y). Twenty (20) chlll'llctcrs m.ui· 
l!Ul1 (SM). 

The incident freewny se~t geometry 
incLcn tors . f.:lch 1,ord or the :rrTI1y con· 
tains either n one (1) or a :ero (0) in· 
reger value. Th.is army is sequenced in 
the SD.a? order as tho incident fret:l,,iy 
scgcent gcocetrr (IFSG) formt. (See 
Sect.ion 2. 3 for details.) If a 
vnlue of one (1) is in the nrrny word, 
then the corresponding sensor type in 
the lFSG formt is present. If the 
vnlue of :ero (0) is in the arrny won!, 
then the corresponding sensor type in 
the IFSG formt is not prescn-r. 

The beginning and endins sensor index 
nucbers of the affected frecwoy scgi:ientS. 
Each pair, IASGrr (l, l ) nnd TASGIT (2, 1) 
1o.tiere l equals 1 through 4, is respec· 
tively the beginning and ending sensor 
index m.mibers of the corresponding of· 
fectcd f~y segi:ients. The last pnir, 
~ (1,5) nnd IASGfT (2,5) , are the 
beginning and ending nui:bers for the 
cnvirom:iental stntions . 

Integer value equal to the decwl 
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'type ond Labeled 
Ke)'l,'C.rd Dimension Ulllm:m 

lBYTE (Cont.) 

10-f;ffl A(S,20) 

IDIR A(341) ARAAY3 

IF:I!>//\1. I BLOCKZ 

lFWY A(541) AARAY3 

1 BLOCKO 

UA.!i:S 1(13 , 20) 

,.., . 

Purpose 

value of one (1) byte plus one 
(i.e., one hexodccimal byte of 
2·ss plus one (1) or 256) . 

(l) 
'FF' is 

l'l.enty (ZO) alphanu:ncric charoctcrs for 
ea.ch incident clearance scenario event. 
Th.is arny is used ·to clarif)r the nature 
of the event. 

A one (1) character alphll code used fo1· 
l)Tinting the sensor direction in subrou• 
tine PRU,'T. 

The time in the form:n: f¼N-BS for which 
the last average sensor value:s and aver• 
CL;ge s ta·tion values are to be calculated . 
One of the values that c:m be changed in 
Pilffl'RS. Default value of the, input dntn 
endin.g time (ET:0.!E) is- initialized in 
subroutine PRMrRS. ~If is t he hour 1 M-1 
i.s the minute; SS is the second. 

1\.-o (Z) character alphll code used for 
p:rinting the sensor freeway in subrou· 
tine PRINT. 

Integer value equal t o thl' docim:11 value 
of n.-o (2) bytes plus ,n. (1) (i.e., one 
hexndecinru byte of 'Ffl:F' is 6S , S3S 
plus one (1) or 6S,53<). 

The incident clearance scenario vehicle 
00vemcnt inclicators . The leftmst di­
mension of the array is sequenced in the 
s.me order as the incident freeway seg· 
aent geometry {lFSG) :fon:nt a:nd is a 
sequence of zeros (0) nnd ones (1). A 
one denotes presence of a vch.icle. (See 
Sectlon 2.3 for dctai'ls.) 
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II.NO 

lOBUF 

ITIME 

L'O'IM 

Type and 
Dimension 

1(341) 

i\(341) 

I 

A 

l 

A(l024) 

A 

I 

1(20) 

I 

A 

Labeled 
Camion Purpose 

ARRAY3 Integer val ue for printing the sensor 
type lane lll.lllber in subroutine PRINT. 

ARRAY3 A :four (4) character alpha code for 
-printing the sensor tr,pe identification . 
(See LN1CPD for codes . ) 

Bl.OCK3 n\e sensor sww.s -0f the record . 

liEAD 

BI.A.\'K 

BLOCK3 

BLOCK3 

liEAD 

A one (1) ch:irnct.er alpha code that rep­
resents the direction of travel -of the 
primary incident location. 

A 'U-'O {Z) chara.cter integer \'alue that 
is the station dol.-nstream of the st.it.ion 
Wt is closest t-o the incident . 

Contains either tho lane Sensor Tope 
Block or a Continuous Time Series O:iw 
Block. 

A n.'O (2} character alpha code that rep· 
r esents ·the free-..ay of the primaxy incl· 
dent location . (See t«JFW\'S for codes . ) 

The on·off time in millis«onds of the 
"l'CCOl'd. 

The incident clearance scenario event 
dme in the format ttf.MSS. t!i is the 
hour; t.M is the minute; SS is the sec· 
ond . 

The sensor index number of ·the record. 

A four (4) character alpha code that 
represents the incident type code. The 
codes -are as fol lows: 

'IO)L 
DlSL 
SPlL 
Gi\n'K 
rorn 
{Blank) 
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• Trnffic collision 
• Dis(lbled vehicle 
• Spilled load 
• Gawking (rubber necking) 
- ~ apparent reason for inci -

dent 
-~ or non··incident in· 

put data tape 
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.. 

Type and L.lbeled 
Keyl,urd Dimension Conmon Purpose 

UOJP I HEAD A n.-o (2J character integer value thlt iS 
the s:at ion upst ream of the stotion t .ha.t 
is cl<>sest t o the incident . 

INDEX 1(341) ,\RRI\Yl Lo.ne Sensor Index ·?,\.mib()r Tabl e . The se­
quential sensor index ru.mi>cr . I£ tho 
c.orres:ponding entry is zero, the sensor 
datn is not to be included in the s ta­
tist:icnl duta . 

lSTA 1(200) 

lstAR1 l BLOClCZ 

lUPDRN l VRBL 

1UPD'll-l I \!RBL 

IUPDST l VRUL 

lUPOCC 1(341, 16) ARRAYS 

1UPDET I VRBL 

IUP\'OL 1(341, lo) ARRAYS 

A o.-o (2) chilracter integer value u:;ed 
£or printing the scensor station in sub-
1'0Utine PRINT • 

The time in the fonnnt 1-H\MSS for i.hlch 
the first coiq>leto average sensor values 
and average s tat ion \,alues can be c.ilcu­
lated . Ole of the values that can be 
changed in subroutine mrrRS. Default 
value of the input data s tart ti.Joo 
(stIME) is initialized in subroutine 
PRMillS. ai is tho hour; ~I is the min· 
ut:e; SS is thi, second. 

The logical TeCOrd cou1lt oucput to uipe. 

The pointer corresponding to the current 
update time interval . (1UPIJ1M • l , 2 , 3, •. 
. . . ,}i\XlJP). 

The first on t:illlc of the logical record . 

The ~w oca.,panC}' duration ring buffers 
for the updat ing time intcn ,al (UPDlNI'). 
(See s1d>routi.ne OCCVOL.) 

The last outline of the logical record . 

The t'll'- •'01'11DC count ring buffers for 
the updat ing t l.lOC' interval (UPDll\'T). 
(Sec subrout:lr ._ CO:VOL.) 
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'I)-pe and L:lbol ed 
Ke},.'Ord Dimension Coum>n 

LISTCD I 

l VRBL 

l.FACTR I CNSThT 

LITIME I (341) ARRAY4 

LL\UTS l ARRAY6 

L\TPCD ,\( 20) ARRAY2 

'Purpose 

Key 1mrnmcter l ist ing code vuluc. Argu­
i:ient Jl3SScd bctlreen subroutines PRMrnS 
nnd JEFLTS. Subroutine IEFLTS lisc.s a 
DCSS:o.ge and the key ch:mgeablc p;irnme­
tcrs accon:ling to ·the vnluc . 

< 0 - t-msage is 'IRREO1\°SW!LE ERROR' • 
Al 10\ois input to clunge parameters . 

• 0 - ~lessage is 'DEFAULT \'AUJE ' . 
All°"-s input to change pnr.imetcrs . 

> 0 • ~bssoge is ' VALUES TO BE USED' • 
lnrut is not allowed. 

The l as t logia1l r ecord flag, tcro if 
not last, one if l ast. 

The factor used in subroutine Um\TE for 
updating the current 1 isting time inte r ­
v:il (lSTO£) . l.FACTR is in Ulill i seconds 
nnd is equal to the 1 is ting til:le inter ­
val. in seconds (lST11'T) lillltiplicd by 
1000 i:dlliseconds pe:- second. 
l.FACTR • {LSfll\T) x (1000) 

Th.e lost t ime in milliseconds that the 
sensor detected a ,-chicle entering or 
leaving a sensor or the l ast upd:lte 
time in t ervnl . 

The smt ion lwt option. A value of o 
indicates use of all the s tations on 
the input d!lw tnpc . 

A four (4) char:icter alpha code with 
t railing blanks that r cprese.nt the ap· 
propn a tc sensor type. 

Sensor 
'lypf­
Codc 

l 
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Purpose 

'I)'J.)C Description of 
O\aracter Sensor 'I)-pe 

Code 

1-1.'.linline 



'fype and Lnbcled 
KC)'\,"() rd D iJ;icns ion Cocm:m 

U,,TPCD (Cont. ) 

Sensor 
'lype 
Code 

2 

3 

' .. 
s 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 • 20 

Purpose 

Purpose 

1ypc 
O\.'lrnctcr Description of 

Code Sensor 'lype 

CD.\ Coll cctor•dis tributors 

CJ>B Collector-djstributors 

CD.,\ Frec-,,-ar connectors 

CONS Frec,.'!l)' COMCCtors 

OFFA Off-r.lJltl 

OFFS Of-f-r ru;p 

01~ <n-n1mp 

(l.'3 <h·rnq, 

Vl~ Violation count e r for 
cictcred on-roq,s 

VIOB Viol~tion counter for 
cctercd on-ra.'llps 

avr Environment • t emper · 
aturc 

l.!N\11, Environment • light 

t.\Vi rnvirora;icnt • oois· 
turc 

(JJt Ql/of£ • ~ queue 

SPO Speed trap 

Blank • Reserved for future 
USC 

SOl:ie of the sensor t r1ies have an appcn· 
dagc code of A or B. These O."O (2) 
subcoc:lcs arc used t o differentiate 
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l)'pc nnd Labeled 
ICe)"-"Ord Dilllens ion Coman 

I.HJ'PCD (Cont. ) 

LP I ALLIO 

LPSTA A,l ,A 

1 \ 'RBL 

I.STINT I BLOCK2 

I.STINE I \IRBL 

I 

Purpose 

alltiplc sensor types , 1n proximity, ill 
tho dir-cction of t r:wol, encountered at 
a ~'3Y st.ition. 

The logic.al (or dovico) unit. nl.llllbcr as· 
sig11Cd to ..-here the progT1113 "ill l b t 
the program outpUt. 

The freewy s tation closest to the inci­
dent. The first '-'Ord of the nrray is a 
O.'O (Z) charncter alpha code thnt rep­
resents the freeway. The second i.'Ord 
of the array is 3 tw (2) chanlcter in­
t eger value thnt is the stntion ntmlClr. 
The third word of the array is one (T) 
character a lpha code thot represents 
tho direction of n m-cl. (Sec ?-X>RIYS 
i'.-c>r codes.) 

The pointer to the current Tlllo/ ocaipancy 
and volurr count r ing buffers. 

The l ist ing t ime interval in seconds . 
One of the wlues thn~ can be changed 
in subroutines mrms nnd DEFLTS. De­
faul t wlue of n.-enty (20) seconds is 
init ialized in subroutine mrms. 
Tho listing tine interval in millisec­
onds . I.STU.IE is incremented by tl1e 
printing time intcn 1:1l ( LFACTR) in sub­
routine lffi\TE if the overage sensor 
and stlltion wlues arc printed. 

The total nu::ber of co:plcte updoting 
time intcrv:ils. MAXUP is equal to one 
(1) plus the qu:intity of the ending 
tiJ11C jntervnl in seconds (TFl?ru.) cli.nus 
the beginning tice in seconds (TSTART) 
djvided by the updating tir:le interval 
in seconds (UPOl NJ1 • 

TFINAL - TSTART 
MAXUP • OPbt m" + 1 
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T'}'J>e and Labeled 
1ie)"'"OTd Dimension CollllXln Purpose 

MMI [ (341) ARRAY4 >-bdificd, 'bad, ~cti.ve and ina.ctiv-e stat e 
code for the sensor. 

I 

llbdified - the sensor was l'ecentl y 
chnnged !1'0111 t:he inactive state to the 
active stnte, or vice versa. 
Bad - a malfunction l,'clS det ected for 
this sensor. 
Act ive • the sensor !Wl1S colleC'ting data 
at this time . 
Inactive - the sensor was not col lect ing 
dota at 'this 'ti.Joo. 

Code 'Binary State 
1'\miie r Bi ts 

0 0000 inactive 

1 0001 active 

2 0010 bad , ·inact ive 

3 0011 bad , uctive 

4 0100 nx>dificd, inactive 

S 0101 l!Odificd, active 

6 0110 m:xlificd, bad, inactive 

7 Olli '!Wdified, bad, act i ve 

The number of raw occ.upancy duration 
and vo.limie eel.Ult r ing buffers to be 
used for cll.lculnting the average sensor 
values and average station wlues in 
subroutine O..VRT. MFAC'TR i s ·the nUllber 
of updatin& time interwls in an ovcr­
agug time int.e.""Vlll and is equal t o the 
avcroging tiJ:le i nterval in sec.?nds 
{AVGIN'r) divi ded by the updating t iloo 
interval in seconds (UPDlNT). 
1-IFA...rrR • AVGINr 

t.lPDOO' 
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Type and Labeled 
Ke)'--Ord Dilllcnsion Camon Purpose 

l-lSTA.S 1(2 ,4) ARRAYl The beginning Wld ending station index 
nuz:bcrs of the affected frcC!i>'.lY seg:icnts. 
E3c.h p:il r, t-lLSTAS (1 , I) and 1-ILSTAS ( 2 , I), 
"'here l equals 1 through 4 , i s respec­
th·ely the beginning and ending st:idon 
index rnmbcrs of the corresponding af­
fected free"--:iy seg,ncnts . 

~LSl'OT I ARRAYl The totnl nl.l!bcr of freeway stations ex-
cluding the envirora:icntal s tations . 

MP'ffi l Q\'STh'f The mxi.Jrum mr.bcr of nn.- occup311cy dUTa· 
ti.on and vol\flle count ring buffers used 
in processing the dDta set. MPTR is 
equal to the mcber of raw occupancy 
duT3tion and volu::ie count r ing buffer s 
used in calculatir)8 the average sensor 
vnlues :ind nvcrnge station values 
(MFACTR) plus one ( I ) . 

l 

MiOO:S 1(341) ARAAY4 

~'T l !IF.AD 

HEAD 

1-!PTR • MFACTR + 1 • 

Absolute starting t i.me in milliseconds 
cal culated by subroutine Pr<MraS and 
pllSSed to subroutines ?STh'fP and LSTIN. 
This is the very first time of a Contin­
uous TiJ:le Series D::lui Bl ock Record for 
'-hlch raw occupancy duration :ind rm. 
pulse count s ore to be collected. This 
time vnlue is nor.tally set equivalent 
to the requested start t ime (!START) 
minus the averaging time inten'lll 
(A\IGINT) . U: this time is less than 
the input dDta tape start t il:ic (STD,!E) , 
it is unconditionally set equivalent to 
STIME. 

The last on t ime of the speed trap sen­
sor s. 

n ,e nUl!be·r of trnffic volur.ie counts n t 
or near the incident si tc. The c:ix.il!U1 
is five (S) . 

The ru.dlcr of events in the incident 
c learance sccrw,rio. A m.1Xll!U'II of 
twenty (20) is possible . 
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Type and Labeled 
Kcyi.ord Dilllension Co:mion Purpose 

NETIME 1(36:S) 1\RRAY6 The on t ime of the d01;-nst:rcam sensor of 
the speed trap lnnc. 

I 

NI 1 HEAD 

1 ARRAY2 

NI~ 1(365) ARRAY6 

I 

I 

r HF.AD 

M)M'S l ARAA.\'2 

A n.-o (2) chnracter integer vnlue t.hirt 
is ·the number of heavy trucks (5 or rore 
axles) involved in the incident. 

A two (2) clulract-er intieg'!r value code. 
Attached as an appendage t o the ll~TE, it 
is the input: data type identification. 
This value is the number of incident nnd 
non-incident data tapes made for this 
particular dily, 'Where too numbers less 
than 50 are for incidents and the m.m· 
bers greater ·than or equ.'ll t o 50 are for 
non-incidents. 

1'he nu::iber of possible different sensor 
typCS. There arc O.'Cllty (20) different 
sensor types. 

The sensor index mnbcr of the do1o.n· 
s t r e11111 sensor. 

A o;o (2} -character integer value that 
is the nmbcr of light duty vehicles {2 
axles) involved in the .incident. 

A ti,,'O (2) character integer value tluu; 
is the nt.miber of light trucks (3 or 4 
axles) .involved in ·the incident. 

The 1urber -of addj tional coi:mmt l ines 
.in the inpU1: data tape heoder block. A 
s.:axil:!um of twenty (20) l ines is possi • 
ble. 

The rn..mt>er of possible different frec­
"'ll)' seg,:ic,nts . There arc eight (S} di.£­
.foTCnt freeway segJDCnts . 

Seg­
'lllent 
l'b:. 

1 
2 
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Up-
Ft ec· Di.rec- s trenm 
woy tion Stat ion 

SM 
SM 

1 
28 

~n­
s t:ream 
Station 

27 
1 



'fype and Labeled 
!(ey\«lrd Dimension <:om:ion 

IDA\YS (Cont.) 

I 

1(36S) ARRI\Y6 

I \'RBL 

1(170) ARAAYl 

l HF.AD 

l BLOCK3 

I 

Purpose 

Seg· 
ment Free- Direc­
lbn. way ·tion 

3 SD N 
4 SD s 
s HA N 
6 'HA s 
7 ST N 

Up· ~n-
stremn s tream 
Stntion Station 

1 l2 
32 1 
l 25 

25 1 
i 10 

8 • tCr USED -

The total nlllli>er of sensors included in 
the data set, (.incl udes ·the cnvironren· 
tol sensors) . 

The on t ime of t he upstteu sensor of 
the speed trnp lane . 

The pointer ·to the ne:i:t r.iw occupancy 
nn.l v ,lurx: count r ing buf!-ers . 

Fr .. -eway Station Tow.l Sensor Table . 
The total nunber of sensors for each 
f rce1,'Uy s ta tion. 

The tot.al nur:iber of af(ect e~ scgJICnts 
on the input data tape. A nnx:i.Jilun of: 
four (4) segments is possible . 

The reco.rd number of the Currt'flt Contin· 
uous Tine Series Oat.a 'Block to be de· 
coded . 

An integer vulue specifying the form of 
OUtpUt ~tcd. 

O - Lis t:ing of Header Block and L.mc 
SensOT Table only . 

1 - Li.sdng or !leader Block, l.:mc Sen· 
sor Table and coq,uted sensor and 
station data . 

2 • ¥.'Tit.e the input tape Header Block, 
Lane Sensor Table and computed 
sensor nnd station data to output 
tape. 
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1)'J)C Md Lnbeled 
Keyword Dimension Camion Purpose 

Wl'PUT (Cont. ) 

PFACTR R 

PSTh!L I 

P'JT I 

ROEN R(341) 

R(341) 

RSPD R(34l) 

RVU1 R(341) 

RVOL R(34l) 

3 - Both 1 am 2. 

One of the values that can be changed in 
subroutine PRMI'RS. Default value oE tero 
(0) is initialized in subroutine DtFl.TS. 

00Th7 A fact-or used in subroutine OiV!U for 
calcula·ting occupancy percent mu the 
occupancy durntion. PFACTR is equnl t o 
100 percent divided by tlle nunber of sen­
sor s tatus saq,les pc_r second (5.'IPl.RT) 
llliltiplied by the mmi>er of seconds in 
the updating interval {UPDf!,,'T) • 

All'IO 

ARRAY6 

PFACrn • (S\li'Dcl) 
1
~(0PD1Nrj 

A fi\re (5) character integer value of 
the estimted post mile of where the in­
cident occurn.>d. The value is 10-0 tmcs 
the Teal ,,a1uc. 

The l ogical (or device) unit m.coor as­
signed to i.tiero 'the program will write 
error and verification messages. 

The average sensor density for the .aver­
nging 'time intetval (AVGlt.'T) . 

HEAD A one (1) character alpha pavement con­
dition cod.e. 

,\RRAY6 

AARAY6 

ARRAY6 

ARR,W6 

D - dry 
P-~ 
w • 'h'e't 

The averngc sensor occupancy pc·rccnt for 
the averaging time intervnl (AVGINT) . 

Tne average sensor speed for the aver­
ag:.mg time intervnl (AVGThT}. 

The average sensor vollJIIC per lane per 
hour for the averaging ~ interval 
(,WGO.T} • 

The over.igc sensor vohmie for 'the aver ­
aging time interval (AVGINT). 
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1)l)C :iru Lobe led 
Keyword Di.mens i on Camon I\Jrpose 

SI~ A,l HEAD F.A.S.S. sign cede closest t.o the incl· 
dent location. Toe first '-'Ord of the 
nrr.1y is a one (l) chnrncte1 lllpha code 
t.h.:lt represents the freeway direction. 
(See NlPilYS for code .) Note. As of 
June 30 , 1974, tlic Sont:i ~bnico FreC\.-oy 
is the only f rC<!',-::t)' vith t..'l:1ngcable i:es· 
sngc signs. The second '-'Ord o l the ar· 
r.:iy is a o.-o (2) chnrncter integer \'lllue 
that is the nl.l:llbcr of the sign . See 
Appcndbc B. 

SL'IDEX 1(171) ,\RAAYl Toe beginning sensor index nlllrl>cr for 
e:ich ft'Ce\.':IY st.:1t1on including environ· 
mcntru s tations. The last entry in 
SJNDEX ( IOISt\ • l} is ?nSl:."'S • l. 

SMPLIU I BLOCK2 The nidicr o( sensor sa:::ples per second 
at \ohich the C!SOR '-'f're collected. Che 
of the vnlucs tlut cru, bo changed in 
subroutine f"R\ITRS. Default \':llue of 15 
{for 1..,\1\FSCI' l oop frCC'-'llys: Santa 
Monic:i, San Diego anJ Harbor) is initial· 
i:ted in subroutine PR-ITRS. 

SPEE)S R(36S) ARRAY6 The calculated speed of the speed t rap 
lMC. 

I(S) 

STA1US 1(3Jl) 

STOIE 1 

1(5) 

HEAD 

,\RRAY4 

!tr.AO 

The srort ti.Cle or the trnffic \'Ol\JllC 
COU'ltS in llt-NSS .. 1,erc 111 is the hour; 
M>I i s the cinute; :ind SS is tllc second. 

The on or off status code for t.hc sen· 
sors . Ole (1) indicates that a vehicle 
is currently on the sensor. :ero (0) 
indicates that o \·chicle is currently 
not on the sensor. 

The input data Wpe Starting time in 
·the format ltf<NSS where 1111 is the hour; 
!it-I is the minute; and SS is the second . 

The s top til:lc or the traffic volunc 
counts in ll~MSS formt. where It! is the 
hour; ~N is the ainutc; and SS is t.l1c 
second . 
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fype and L:lbeled 
Keywan! Dimension Camon Purpose 

R(34 1J ARRAY4 Tho totn1 m.mbcr of acc\.lllllot e-d speeds 
for the speed trap sensors . 

TFL°'\,\L 1 BLOCKZ The t ime in seconds for "tiic.h the last 
average sensor vnlu.es :ind average sta-
·t ion vnlues arc to be calculated. 

TOTSTA I ARRAYl The total mmber of !~eet.-ay scat ions in-
el uding the environmental · s tot1ons . 

TPrN ! Al.LIO The logical (or device) uni t nur.bcr the 
progr:m '-ill rend the input data upe . 

ALLIO The logical (or device) unit nu:::ibcr the 
progr:u:i will write. 

TRAFF I IIEAD enc (1) char nctcr integer v:i luc code in-
dicating the traffic conditions. 

lncident <into sets: 

l - - stop-and-go, speeds .c 30 si:;ih, occu· 
p.1IIC)' > 24\. 

2 •• free-flowing , ~ 1400 vph. 
3 -· frce·!lowing , .? 700 vph nnd =,; 1400 

vph. 
4 -· f ree-flowu,g, <.. 100 vph. 

Non-incident dntn sets: 

S -· congested, occupancy up to 401. 
6 • - non-congested , occup:lllcy up to 30\ , 

Z 1400 vph. 
7 - - non-congcs Led , occup3.0C)' up to 20\ , 

2 700 vph nnJ ~ 1400 "J>h. 
8 •- non-congested, occupancy up to 101, 

< 700 "'Ph. 

TSPD R( 341) ,\RAA)"4 The totnl .-icC\A.Jlotcd speed for the 
speed trnp sensors. 

TSTART I BLOCn The tiJ:ic in seconds for 1,i\ich the first 
c~lete average S~'I\Sor values a.nJ over 
at;e station values can be calculated. 
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'fypc and Labeled 
K.ey,.-ord Di.Qonsion Coman Pu11>0se 

TSPDS R(36S) AARAY6 Tho caleulntcd ncCtDJlatcd speed of tJie 
speed ttnp lane. 

UFACTR I OSTNT The factor used in subroutine U?ll,\TI: for 
upc!3dng the current update tux inter­
val (UPDTl:M). UF,\CTR b in rull GC<.onds 
and js equal to the updote tin.- intenral 
in seconds (UPDL\T) i:ul tipl ied by 1000 
milliseconds per second . 
UFACTR • (UPDJNT) x (1000) 

UPOIJ\T I BLOCK2 The upd.iting time interval in seconds . 
One of the vnlues thot cnn be ~ed 
in subroutine PIMms. Default value 
of 20 seconds is initializ~>d in subrou­
tine PR\rIRS. 

UPDTn.t I \!RBL The upd:lting til:lc lnten'lll in lllill isec· 
onds. UPOTIM is incrcccnted b)· the 
updating time inten'lll foctor (UF,\CTR) 
in subroutine lJPil.\TE. 

VOOJNT 1(5) !IF.AD The m.m:i>er of vehicles colmtcd during 
the tr.If n C \ 'O l u:::e counts . 

\1ER.SRC 

\IERTIM 

VlSBL 

• .. , 

1 

A 

HEAD 

Hf::AD 

A one (1) clmrnct.cr alpha code repre­
senting the incident verification 
source . 
H • llelicopter 
C • OiP 
V • \'crificotion p:itrol unit 
R • Radio i.x:,nitor 
s • ~ter 

The time in the Iormt. lffMSS thnt the 
incident v.is vcrilied b}' the VtRSRC . 

;.. one (l) character nlphn code TCpre· 
scnti.~g the visibility. 
s • Sunn)• 
H • Ha:y 
0 • Overc:is t 
F • Foggy 
D • Dark 
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Type and Labeled 
Keyword Dimension ·Camnon Purpose 

ll''E'IHER A HEAD A one (1) charnctel' alpho code repre· 
senting the ",eather condition . 
C • Clea:r 
t . ~'lt 'nlin 
H • Heavy rain 
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AfIDIDlX B 

lNPUT MTA TAPE HEADER l3LOCt< 

/Cfl+.UNJ VJ\."llIABtE NA?-£ INPUT FORM\T REL. B'ti'E l.OC. 

Sl.OCJCl U.\TE 16 1-6 

HEAD Nl 12 7,8 

TRAFF 11 9 

BLOO(l STIME 16 10·15 
ErIME !6 16-21 

HEAD NSGTl'S 12 22,23 
,\Fffi!iY(l) ,.J. 24.,25 
Al'"FDlR(l) Al 26 
AFFUP(l ) !2 27 , 28 
AFl~1:7'iN ( 1) 12 29,30 

31,44 . . 
AfF'Pi\Y ( 4) A2 45,46 
AFFDLR(4) Al 47 

AFFUP:(4) 12 48, 49 
AFFJl'r'N ( 4) l2 50 ,51 
l\1:IHER Al sz 
VISBL Al 53 
roAD Al 54 

UCF't,\' A2 55 ,56 
UO)t'R Al 57 
1NCUP 12 5S ,59 
IN:1)-,"N 12 60 ,61 
SIGN(l) Al 62 

SIGN(2) 12 63,64 
C;\Ll.BX(l) A2 65.66 
CALLBX(2) 13 67 · 79 
PSn,11:. 1S 70-74 
LPSTA(l) Al 75 ,76 
'LPSTA(2) 12 11 ,18 

LPSTA(3) Al 79 
DE'ISRC Al so 
DETIJ.lE I6 81·86 
VERSRC Al 87 
VERTOi A6 88·93 
I.'011' A4 94-97 
NLDV !2 98 .99 
N'~T !2 100,101 
M'IT 12 102,105 
NIM-,iiS 12 10~ ,10S 
~ 'L(l) I1 106 

(107-117) 
. 

G\.'TRYI.(13) ll 118 
a.m_lYC(l) A4 ll9-li2 

. (123· 1:s.1) . 
GmRYC(.S) A4 135-138 
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/00,t,ON/ VARIABLE K>\\!E OOVI' roF:ll\T REL. B'\iE LOC. 

HF.AD m:TOl(l) lb 139-144 
IL,\. \'E.S ( 1, l ) n 14S \ 

( 146-156) \ 
. 

ll.Ml:S(l3, l) 11 1S7 
lQ.t-NI'( l ,l) A4 1S8-161 . . (162-173) 

IOM\'f(S , l ) A4 174-1 77 

178-879 

L'CTJJ.1(20) T6 880-885 
llA~( l ,20) 11 886 . (887-897) . . 
lt;\NES(l3, 20) 11 898 
IQ.~~'T( l , 20) A4 899-902 

. (903-914} . 
TQ.t-t-.i(5 , 20) M 915-91S 
~j 12 919,920 
STAAIM(l) 16 921-926 
STOPTI-1(1) 16 927-932 
OORATN(l) 13 933·93S 
Vcnr.-T(l} 14 936-939 . . (940-996) 

S!Afm!(S) 16 997-1002 
STOP1M(S) 16 1003-1008 
OORATN(S) 13 1009-1011 
\IO)LM' ( S) 14 1012-JOlS 

ARRAY2 tl>Fll'YS I2 1016 , 1017 
FRIIYS(l ) A2 1018 , 1019 . (1020-1031) . . 
FRWYS(S) A2 1032 ,1033 
01~(1) Al 1034 

. (103S-1040) . 
DIRCTS(8) Al 10-l l 
NIA"ll'P 12 1043,1043 
L\iPCD(l) A.I 1044-1047 

(10-l8-1119) . 
L\iPCD(2) A4 1120-1123 

NCSTh'T ~ 13 1124-1126 
HEAD io:xr-.t-1 12 1127 .uzs 

c::a+Nf(l ,1) A4 1129-1132 . (1133-1192) . . . . 
00,M\11'(17 ,1) A4 1193-1196 . . .. . (1197-2420) . . . . . . . . 
00,t,~T (l , 20) A4 2421-2424 . (2425-2484) . 
cnr:wr c 11 , 20) A4 2485-2488 
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/CO.f.00/ VAAIABLE ~ME OOUl' FCR-~T REL. sm toc. 

ARRAYl IASGrr{J , l) 13 2489-2491 
~(2,1) 13 2492-2494 

{2495-2512) 

lASCMf(l ,5) 13 2513-2515 
IASG!r(2,5) 13 2516-2518 
IOISLA 13 2S19-2S21 
SThnBX(l ) 13 2521-2524 

. (2S25·3031) . 
SINDEX(l71} 13 3032-3034 
Ml.STAS(l , l) 13 3035-3037 
M!.5TAS(2, l) 13 3038-3040 . . (3041-30S2) 

MLSTAS(l,4) 13 30S3·3055 
!-!STAS{ 2 , 4) 13 3056-l0SS 
Ml.STOT 13 30S9-3061 
~'6(1) Il 3062· 

. (3063-1230) . 
AC'JL\S(l 70) -3231 

\ 
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FEUf:nALLY coono, ATF.D 1'1t0CltAl\l ,OF IH<':11'\V,\Y 
IU-:St-:AHCII ,\NU n1-: , ·• ;1.0P:\IEl\~r { FCP) 

TI,,. Olli<,-. of 11,.. Hrh an,l fl,,\ rl"l'rn'fll ,,I tit<· 
rNk~•l 111,h,.ay ,\.f1n,ni,1r•1i<i<1 ar.- ,,..,. ,,,.11,1,. 
for a hrf)ld pro;:,,.tn of r,-c.arrh • ith ,,-...~,"""" 
indutfin, it, t111t1 "-IJIT fhfllf .. fl 11ropr11-1n--,. nn,l a 

r nJ..r.tl-•\ i,I l"'ll<'m"' "'""' 1. ,.,.,Juru,I !,, Of 

11,wuFh 1J,.. ~Utr l,ipJ,,,.., J.·!"'tl.,,..,11• .a11.t • lo, h 
~1...., financ;,- 11,,, \ a1i.,n~I 1 ·,~'l"''·'1i,r lli~h"°' 
11 ...... a,ch r rni,nm Ill.JIU~,., 1 .. 1hr 1·,.,,,p.,rt.,1;..,., 
ll,...-.nrh IJoar,I n, .. h,t.., ,It. r ,.,,.tiu•r..J l'rn­
~••m "f lliith•,., It.-.. ,.,,1, .and IIM ,1,,,,. .. ,.,,1 
t F( l' I 1. ~ r.or.-fulh ~-l«tnl '"""r .. , rrujN ,. 
i:ainlf"ll l,) l ur;t,n1 .. n.ation..11 phthlf·m ... " hl,h ,·ow..-n· 
l ntt" 111 ......... ,.,....,m., ..... ''Ml 11-.. r•n•hlt m .. 11• nl!.Carn 
lim.-1~ -<>l111ior1,. \ nlu.>lh JI! nl 11•· •••1l1IJ, 
fund, and .. ,.,rr h'f,ur,,, I.If•· ;a lt.Jtt of . ... F{J ' .. 
tor-ti,,., w,th ,., 1111i,lo .,r 1I• fnh-,1-~i,I ,.....url, 
lun,l, of 11 ... :'l•lr- a11,l llir \ ('.llfn' r.-..,u, .. ~ ,.. 
thr "to1,-... •;:r ...... tR ,"'1, ,.c_,. to 11,,.....,. rlfflj't", .... 

f 'CP ·Cfltr,:ory 1Jnrri[J1if1flil 

I. l mpnwtd ll ii:h"nf lll'1'iJ:-n nmi Opern, 
l ion for ~nht.r 

S.(rh ui n .. ,Mu~ prfthl."Jn~ (''ClfUlK1rd "lifilh 

1i..- •--r-•ihi1r11... "' 1h, r .. i.-,.1 m~1,,.,., 
\ ~nunl<!r-llio,, u11tk< ,1,., l·li~h•a, :;.,fr11 o\,1 

and indutft" imt"'-tiJ!..tliM Hf -'l'J'ro1•riatf' dr,tJm 
"'..1n.-l.1rtl, t~tl,i,I. J,.,.,,f-..1,.-. •1rnin~ ;uuf 
f'h)~ir..t.1 .an,l .,...tn11itu• 1l11fa for th.· (ornml~ti+m 

r-tf fmpt,Y\nf '""''"" rr;:ublNNJ• 

:!. iRNlurllon of Trnffit C'oni:-~11011 11ntl 
l mpro,·NI Oprrn1illnt1l l':flldtnr,· 
Ttaf!ir lt&ll i• .,.,..,,.,..,.,1 ,.;,1t inn,,,..j.,~ 1lw 
05ar>rJ.tiMJ.al 1 fr~m, ..,; , \ i.,.itt:: l1i11h• .a, ... h, 
.uh a~in~ ln:lmolo:.-, J., irnrrouui: ,it"1~11~ (or 
~, 1,1ln,= •• " di a• ...... f•cifi1i,-.., ~n,l f,- ~,.,.r­
inJt lhc dnnJntf-.c"4JJ,ilnh ,..-1..itff,,,"hir in 1-w-Hrr 
bal.1n<"¥" throuJth traffi, m.1n.a,rt·n n,t rrtlaniqw .... 
,,tc·h a• f,u-.. ,u.,I , ,.,,.,.J 1•rc-(1. r,.♦htul l1r.ilntn11 

moh>ri,t inform11i,«,n Jrnl f t f•li.ttin,:, of tr.ill,c. 

• nr- ~ ,..,,. : , .. ,ro ,......._, ._,_.,..,. .,.. • c ,...., rrr t• 
u •• ►t,,. ,,._. tJ. 'hit ti y,... ........ I••~• ,,._ ... ....,,.. ~. 
,vrJ~• .-Pf"!N'6,-l-\. n, •• l• ~,,., tt"Nirr '--• rn :,:,. .. ~; 
pn,,• « n ~ ttNl-lt ,.,..: ... ...-c+• .t u,.. 11,t~t._..,.,., 
, .. ,...,. •""' ..-.~ .. ,........ ,-1-0.-., ,.._.,.._... ,,... •~•• 
\la:IIJ--•• 11•t•-1. 1"'"- -I ttt,-r,t, ..,, '"°"'J.~f 
......... ,, ftftb .. -.,- ,.,. •t•lrlllhl'I\. I\ .... ,:·- ,,r :,,.•..,., 

:t. ·F,n.-inrnment11 l C'on4dtrn1fon., in Hii;h, 
" liY tmli:n, l..01"1lion. ('on.- l ru,1lon, nn,l 
Optmlfon 

r,u ihoflltlt"nWI H&O i .. ,lirn ""t 11111;,1,I itknclf> 
mt .a,t<I r,,1lu~1inp lli,:h•.n rh1irt•t.. "h,.¾1 
:.tlf"{-1 ..... f}U:tlih • ,.f tft1 h1rtt.1fl ,,1'litMffll"1tt 
n.... ultJ,o.-1t, J!'"'•,tl• .irr rniu.-tmn of .,.J,rr••-- 1,ijth­
"•1\ ,Intl 1,.11r. unp,3t ... ,1,,,1 , ... .c • ...-onn .1ml 
t<-olun,,- P...-rtl uf Ilk t''h\ irou1w,,t. 

I. lmnro••~tl Jlfatnfa ls t:lillz:ttiton nnd 0nm. 
bfllly 

\far,.-,i.,it ... •~.&n .... --..,m:-•·f'n ... t ... ,tt, .. \,..atulirt;: flk· 
lrnl'l'lll"-1-f~ uf t».atr-ri.aJ... pm1..-1ti,.._ o11ruf If-. li,...-4ft;!'\ 
fd fulh urii .,.. ,n.ia,.• ,.. u.aturafh ,I( .. urrir1~ 
nutrrt.:tl•, In, n ,., •t• t"''\1-rtu'4-r or .. ul►htntr nu 
11'-f"i.tl, for tt..:ah·rul, in •ltof1 ,u11~h • .:arul lo 

,t.-,;.,.. , .. ,,..,,.fo~ fur rotnqlir,I! ir,.lu .. fflJl :uul 
ud1•, .__..,,_ iolo U'"t·fu1 hi~h•.n ,,,,111111, 1 ... 

TIP ...... .ad., lfr,,,. .srr .n tlit,-.t, ,l l•l'fl.1161 11 .. ,-un,­
hNNl f!"UI- .,r 1,ou· rin~ 1h, H••J of ,,.dt•;i., 
n,n,t1u ltofl .an-cl t'"\lf"n,1111~ tf.., 1•·do11I 11£ n1.1i11 
.,.,uo,, r,,.,- t1p,·ration .. 

"' lmpnm·d l)r,.ll{n lo lt,dure \ 'o,-l,<. l-:,tl"ncl 
ur ... t-: w,,tnnry. lllld ln, ure ::-1r-utlu111l 
S:l(rly 

..:1,urhn.11 n,n , .. ,-.,n.-.-,nnl "i1h furtl,. ,111;:: 111, 
btN trrhnolopu ""l :1,h..a11r--r-- itt •hu.tu,.,I .,,.. 
,iS,?.tl•- , ... t,,i4·..,tioo r,,,...,-..... .11,,I h-0..fUJt ciot, 
••, hniq..,. ..... ••• I''"' M • <OJ-f, . • ,r,....,.N f1i,:f1~.,, .. 
.,1 ft•.t .. ,,ulJ.. rN. 

r~ l'rolnt) "" Ot , ·rlnpm..-nl and fmpkm,nl rt• 
I lo n o ( It e;o,:1 re h 

n,i .. r.-t•i:••r, , .. r-00.--., • ...-.1 ~-11, .~,,fop1u~ ~·· 
tr.&t1•r, I flll;:- f• ..,.'i.lh fl m•f ft·t 111 •.1.t \ Ullit J1rt1r, 
t tf,.-. ot. u.. i1 fu, 1 ... ,._. , ,urun,-c4\ i~l.-, 1ifinl. 
•1rJ"l111-cJn;:\ lr-•tt-f,·r ... 

,. l mproH•d 1·4:,-hr,n llll!Y for llii:-hn I\)' 1\lnfn, 
l~n.,nn: 

\ IJU1trt.,.11u H~l> ohJtt tiu, uwlu,f, ti• ,11 ,tcJ,,..., 
m...r,l .a,,J ~111ltc°Jl-i1"'1 ,,( nt• t,tl,~,1o•\ I•• ,n .. 
rrn\t hlJfl-.11,_..., .. ,. nl. lo ;rn:uft'fll th{ uhl11Jh•'fl 
,,f ,,.......u,°' .11n,l tn itl1 n .a.,.. oJ" r.11~ ,W .-fl',. in-,n 
.an.I ""d"f, 1 io thr ~tnl:..-n.1ru-, of hirh••\ 
fArihtir-. 




